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H ERE'S your chance to own that 
brand new Genuine Model 3 
Corona you've wanted^on the 
easiest terms ever offered— at LOW- 
EST PRICE ever offered. Complete 
in every detail; back spacer, etc., Man* 
ufacturer^s Guarantee. Recognized 
the world over as the finest, strongest, 
sturdiest portable built. 
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iSend> 

•Vo 

JflowBey 

Leatheroid carrying 
case, oiler, instructions 
free on this offer. Send 
no money — just the cou- 
pon. Without delay or 
red tape we wilt send you 
the Corona. Try it 10 
days. If you decide to 
keep it, send us only $2 
— then $3 a month until 
our special price of $39.90 
is paid. Now is the time 
to buy. This o3er may 
never be repeated. 
Mail coupon now. 



Only a limited number of these splendid ma- 
chines available. To get one, you must act now? 
Experience the joy this personal writing portable 
typewriter can give you! Use it ten days free! 

how easy it is to run and the splendidly 
typed letters it turns out. Ideal for the office 
desk, home, traveling. Small, compact, light, 
convenient. Don*t send out letters, manuscripts, 
reports, bills in poor handwriting when you can 
have thia Corona at such a low price on such 
easy terms. Remember, these are brand new 
machines right out of the Corona factory. 
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that never forces itself upon 
your attention-. 



THE Nrw BU 

KilC ia Hn rnpin^ *mu||rr 
in aiz« buE c4Jinpurubilti In 
Tiiaiiy jm]Kii‘tuikt faalurea 
t* lh<t of Eliff 

All- VTTn^diian Rli. 
If you are inlercMsbnl irt n 
Itikt -|»rb:r?cl iuv«Ati.p^ste 

ih^ BooLiflc Bin 

aiul >ou vlll If^nm it 

rmibLcs you to step np thv 
c]iiiiii|.y of your autom'O^ 
bile -ultliDOt out 

of tbc low-priced Grid* 

f f e 

ConKidcr the delivered 
price ua vicli aa iJis lut 
price when «rjin|i«riiiK 
automobile valucw > . > Ouk« 
lund-Pontiuc delivered 
|iri4'«j« inclu^l^ only redwiO- 
able ebarfjee fur boridlinji 
nk>d fur iiiiaiieiiiK wlieri eIic 

li*lmc Payment Pbm Lb 
Uwd^ 



You know « « tho pci^iiie of the Nf;w 0;lklititil 

A]]-Atncri4!iiii, '^'ou cun toll l>y thv wt^jilth of |>i>wcr * « * 
thu faiit iit:celFru tion # * * the gloriou^s speed that it deli vers 
liour after hour. But aside front (hut you are hunUy 
aware of its CKisteitce * ■ . it is tso &ni{>oth ... SO siiteiii , . , 
so uniformly efheient at aM times. 

A bi^ 22{^i-cubic-in«^h engine * . * It develops 61) bomepow'er 

at 3tHK| r.p.in* HLii>l>c‘r cuRiiioit mount iiigs protect It 
from road slioeki^ by eompleti'Iy insiiluliiig It from the 
frame. The llarmoiile Bulatirrr eliminateH vibration 
from the crankshafts Anciirutely balanced piston ami 
connceliilg rod unFcniblies, together with u counter* 
weigh ted crankshaft , add to lt!< snioc^thness. Speed, snap 
ami pLek-up are inoreascEl by a ll^-inch carbitrotor whiefi 
includes an accelerating pump. 

Special patent’d bronasc-backed main I»earings • • « im* 
proved liglitweiglit pistons . . . crankcase ventilation » * . 
oil fUn^r . . * air cleaner . . . all are features of this engine^ 
accOLititing for much of the great Salisfactiun which 
oivners of the New All -American reiHirt. 

OaArfand Alt-Afinfricari Sii^ ff I fS tn b- PurUiUir, Af rchv^ari, 

pia^ tlvii^rjr *rhargfSt 

OAKLAND ^UVI^OB CAR COMPANY, PONTIAC, MICHIGAN 
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ALL-AM ERICAN S IX 



PIIODLC'T OF 
GENERAL MOTORS 
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Thousands of improvements 
gjjygj“central office equipment in 5 year 



£xplorat 
rire Flgl 
?lsh and 
Flood - £ 

last five years there 

been hundreds of im- 



. in /IdverthemaU of the 
Am^uan TArphone and Telegraph Company 



requirements. They also rniiKe 
possible the high-speed service 
which is eliminating delay from 
the personal con tacts of people 
anywhere in the United States, 
whether they be separated by three 



have 

provcments of major impor- 
tance in telephone central 
office equipment in the Bell System, 
and lesser improvements by the 
thousands. Improvements have been floors of a building or three thousand 
made in switchboard cable, in relays, miles of country, 
ill cords, in condensers, in selectors. There is no standing still in the 
and in the development of new and Bell System. Better and better tele- 
better materials for all kinds of equip- phone service at the lowest cost is 
ment used in the central offices. the goal. Present improvements con- 

These improvements have not stantly going into effect are but the 
only helped to meet the steadily foundation for the greater service 
increasing complexity of telephone of the future. 
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H. H. WINDSOR, Founder H. H. WINDSOR. Jr.. Editor and PubUsher 
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A COMPLETE COURSE IN 

AVIATION 

IN ONE VOLUME 





Vromthe 

-IGROUND UP 



f 

iW:' 



MAN t*!' 



Lieut. G. B. Manly, U* S. Army Air 
Ser^nce, Res., has compiled a complete 
treatise on Aviation, and we bind it in one 
volume. It is ver\^ complete, and gives 
thorough and practical information ( 
every phase of the subject, **From i 
Ground Up/* With this one book you i 
be thoroughly posted in Aviation. 



Such subjects as Aerodynamics, Theor^^ 
Flight. Airplane Construction, Engines. Rigf 
Instruments. Weather Forecasting, Navigai. 
Parachutes and hundreds of other things, 
dearly explained. Note the Table of Conten' 

“Aviation, From the Ground Up” coi 
about 400 pages, and 185 illustrations. A 
plete course that prepares you to take up . 
flying instruction and practice. Sent p 
upon receipt of price. S3. 50, 




Get into This New, Rising Indu .j,- 
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There is a big future with big money ju^ 
ahead in Aviation. The man who gets in early 
and knows his subject is the man who will 
make the monev. Get irUo it now^ and BE 
THE MAN WHO KNOWS! This book will 
help you. 

Send Eor Big FREE Catalog 

illustrating and describing over 200 practical 
mechanical lx>oks for home study: Aviation 
and Auto Books, Shop Practice Books, Elec- 
trical and Radio Books. Carpentry Books, 
Painting and Decorating Books, Engineering 
Books, etc. Clip the coupon Now. 

l**« I W« ■■ V« I I •■■■■«■■!■ 1 1 I 
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.ow the LaSalle Problem Method 
Increases Your Salary 



-^Why m six months' 
time alone as many as 
1^243 LaSalle members 
reported definite salary- 
increases totalling 
$l,399,507j an average 
increase per man of 
89 per centl 



No matter wh&t you Bire mAfcfujr nowf, 
you ]Rt«rc»tcd Lii 









tiro 



U£ 



fat 



any plnn which 
^ts a practical way to mcrcas^ your 
-within a ‘oocaparativdy rtort 
Tlkj'c ia such a plan — it ia hnowrf 
lihaSallo Problem Method^and ita 
ca I value ia atteiited by theusan da of 
who hav<? employed it to plua thcEr 
ve aptitude with ayatematic 
ih^ typical experieuoea; 



SoTarr Hf Fw Onc^"l worked 
4 ycara in a clerical pantfon and 
[ plcjj tv nf OpiDOrtuiiiticB. but wsia not '^tted 
'-‘"Pt themr 1 t ha t Bn mrth Lna had to 

_ ftc lif I ever hoped to ahead. 1 had 
novcr haiJ apy trace) na In accountancy, but I 
mmll-cd ’ ortn# LuS^lTc IfiEhcr Accountancy 
!OUp , Tf^ay, just fifteen niontha la ter f am 
Ap.-ij ii . itit T reaBUicr of my fir m a n.ij enjoy tho 
hon--(Tla oF a 13 T per Cent i ccreaw E n aalaTy,. 
rind I have not yet finllthcd: the course/' 

PHILIPS. DLtiSSING, Ptnnaylvania. 

From 95$ a Month, to 9E6,(H)0 a Year — 

"When [ first rciot yaurcourKin Traffic 
a^rment. thirteen, years ago. J bill cleric 

with [lte B. St O- Itaitroad — ^tnaalary off 5 S a 
month. For tlielaat five years I have auccea*- 
FuLty Conducted a FreLcht BLirean of my own, 
through whE<-b I am nowscrviiur nu>rt than 
5 y 0 clients. DuRiujt thear five years my i-nc*jae 
has Bvcrajicd better than Sfb.fMX} a year. I 
owe iny success mainly to LaSalle trainins."' 

S. MOSS, Jr.^ New York* 



Undef the LaSalle Problem Method 
you pursue, to all intente and purpose, 
that ideatiqal ptsLii. You advance by 
prficftcal prabCema. 



Only — instead of having at yoiu' cora- 



V Qu Learn hy Doing 

Suppose it were your privilege every 
day to sit in confereoco with the h^ad of 
your Suppose every day he were 

to lay before yon in ey^temmtie order the 
varioua problems hoi9 oompeiled to solve, 
and Were toe.Kplaifi to you the priuelptea 



ndin^dii^ 

— your Chief — you have back of you the 
organized experience of the lar^t bust- 
ness traininj; institutfou in the worlds 
the flutboritative flu dings of scores of 
able sperialista, the actual pmeedura cf 
the most aucoessfui business uuuaea. 

Thua — instead of fumbling and blun- 
derins^you are coached in the solving 
uF the very problems you must face in 
the higher positions. Step by step, you 
work them out (or yourself—uotit, at 
the cohcluBioh of your trsJni^, you have 
the kind of experience for which men 
are willing and glad to pay real money. 



Send /or Salary-Increasing Plan 



by which he solves them. Suppose that 
one by one you were to y:ork those proh~ 



Wnrlcei Becofnes C^detnl MauBeer 
— “Karamimbcrofycaj^ I was aBaistticit roller 
at the Cumene St«l Mcllfl, Realliing that, 



Icmjj oitt — 'futurning to him. every day 
for couasel and assistaaos — 



The details of the LaSalle Problem 
Method — often spoken of as the sofnr^ 
tnitrrnsinp pfatr — will be sent you for 
ibe asking. Whether you adopt the plan 
or not, the basic information it will 
place iu your hands, without coet, ia 
of very real and definite value. And 
— it^a FREE, 



bandaand foot would rtotdoformcaaykf . 

1 decided tonve my braina training 

Toda^I am T rcaaurcr and Genoral M ariascr of 



■Twer. 

ning. 



Oran ted that privtU'g&, Surely your 
ild be fa 



W. C. DoComb Co,. Inc., Detnoi I— urith earner 
baurg. work that I like, and a larger income, 
f i^SaUcbaa been tbei nBtnimen t to tu yarucccse." 

RAlvt'H H. BCRNDTpDet^uft. 



advanoement would be- factor — Ay /« 
than that of the man who la compelled 
to pick up experience hibor-miss. 



B«i1hucc the two tninuies tfuu it taJkes 
to t ou.g t Jir croupcm ajf cifnSf the t-meards 
of a Iiicccis/ul career — th.ctt and 
moif the coupon J^OW, 



Alwnysa Bl^erOpportuaftrJujTt Ahead 

BcFoh I ti ad-eoiBiiLeisHJ my fi rjitciou r»c wEth 



LaSal k, 1 got thcchancc I had been lookinj; for 
— irlth this oonupany of which i am now 



Manager. Since that time It though 

one opportunity has followed another, lust as 
fast aS I Could make myself ready. IncEdCri' 
tally my Baliiry had bam inertawd more than 
ilKl per cent/' E. T . OR CUTT, New Jersey, 

When thousands of mop In tho United 
States and Canada (nnt to meutloCL many 
huudredaiD England, AuatraJia* China 
and other foreijm couTvtrie?) choose the 



THE WORLD' & LAftCEBT aUftlk|E9s TRAIHlNB INSTrnrnOH 
““Find YotttSilf 'Through La.Saf [cf™ ■ 

LaSalle Extonalpr^ UniverBliy, Dept.aM-R Chicago 

1 -we ^d welen me ao outline oF the LaSalle plmi. together vdtb a 
copy Qt "Ten Ycara' PrcunotiDaiD Onr." *U uiJrt,rtur rt.hlie'arh.rt 



copy Qt icn VcaiB' PrcunotiDaiD Ooc," all wtihoutobligatioo. 
□ Business Man adeEtiept) M ana-gLawiLL.fi. Pegreo 



LaSallo Problem Method ta ^eed tbuir 
ogTEas — when over 4. 000 laa^Ue mcm- 
Ders beloi^ to the LaSalla One Hundred 
Per Cent Club, having more than doubled 






their incoinies — when the average in- 
creaae reported by other thuusarids is 
per cent — Efurely the LaSalle Problem 
Method must offer an unusufllly sound 
W 3 ^ of Becuring quickly the kind of ex^ 

E enence that can W rasAed. It does< And 
uie are very good reasons tt^Ay; 



d maU Sales and lLxccuPvep<Miuona |j industrial Manage. 

Higher Accountancy? Auditor. meat 

Comptroller, Cdtlfied Public Ac- ri Moder a Foremaa- 
CDuntant, Cost Accoimtant, etc, si,^ roremno- 

a Ex^rt B^tlr^piaft n Personnel Mvoage- 

C. F, A, roachlag fo r Advanced menC 

.. □ *«»Vinl! .ad 

^ Modern S4lGSfnfl.afiq||f Fiaaocc 

□ Traffic Maangernent— PoretRn H Ctedit and 

a sad Doosesiic Oailec^ipn 

Railway Station Maaagemeilt CorrespoadedCb 

Modern Buslnesa Correspond- D Tolcftrapiir — Railway 
vnee and tkimnnervlal 

□ Sienoftraphy; Training in the □ Business EnRIiah O Effective SpeaKiait 

aew aupi-rior Sstenoiy py. Q Onunercia I Law Q Coaiiuei^lnl Span Isb 



Hbiimi. 



■’xBeen t 



AddrsH 



POPULAR MECHAWICS ADVERTISING SECTION 



i 







ocKE% Educators 

builders/mechanics 

RCTtI Autlfils Frinii-ot Educators fur advanct^nncnt ami ttrc^ru in 
Vout 14 ‘urli. KvHi'ry irttHt'hftiur' in the huikiiTii; tra^icv bbrnild hhV4n tliLi 
Wiiie trftik iid4J>rniuti4>n ni his ytids I^arn the atopc and 

tKHsibihtice -of your profesnion. Any job call be done better if you ftCtJ 
well iufurm.Dd. To earn more, learn more, 

AUDELS CARPENTERS AND BUILDERS GUIDES— 4 VOLS. SS 

IiLilile tnformatlon for rarpenler^. HuhdeT^, Joiners. llulTdlnK Meohftntcs — jiU Wood- 
workerfir IC'OII PRg*i] 3700 dlRgrmfnii p*clnt«lE«, ^sTort-OUl iTirtmetLooa'Lliev 

□leLhodi!. kcleaa. noluliOns, pliitid. EytiLeiiiii. — mObcy eavLiti: iiiijiKi-nilDns. An CuMy 
H vci eounie for iTiu aojHreimec. A pracilenl Jally helper end (julen Reiensfiee tor therruMtw 
worl^er, A Relplntr Haml to JJailfT end Imter Work nnd Uetter I’ny, To set ttdi aid tor 
yoursell. almply fill In ancl mall the i'REE COL'I‘t>>r bplow. 

INSIDE TRADE IHFORMATIOM ONi 



to UM Bteel 
wmare; Itair to Ole urul 
; I r Hoit to buJI J 

lurLiitune: How tu tLaC 
Hil-'O 3,»i>sJ IfOw to TIM 
Uno: Uow to UBC 
ruk Hnw to litrLkC 
If iiiin: Cariienteru" 
lir.! ; ioelle; ^teTl.q^l^a- 

tli ii problems: Efttimat- 



iii^ aLrcrii;l.li ot tLmbcra: 
How to net Klrdora and 
eILIs: How to trame 
liOltseit and roots: How 
(4> mil mate Hi:iw 

to btiLld houavn. borns, 

parantea^ 

etc.: How to lerudi niid 
draw iiinnB: i>niwinir 
up etDceLhcatlons: How 



to txcR\ate; How to 
Use aeitlngH 12. 13^ and 
17 on the ateel Equarc: 
Mow to build tlolal« Elul 
aeatlolda — skyllphl b; 
How tu liuLId »tnlTA; 
Mow to uut Oh interior 
trim: How to hanE 

a™rai Hcwtolath — tfly 
Quors: How to paint. 



^ e^n^di Culiln nttk 
feu tIbci th*ir 
rn* j- ton 
t^ha kq. 1^^- 
H |d^ r*l4r- 
iiiOa.’" W. J, 





AUDELS PLUMBEBS AKD ST£AMF 1 TT£RS CUlOEft — 4 VOLS. SS 

A nere set- — Justoutl a praatLcal, lltualraLcd, Heforence Mhrar}' and Bludy-t.'oiirac lor 
^fhStC^ PLtJrribrFS. JoumayjucB and ApprelUlcc Bteamflitierq. Gan Flltens and He1pGr?i, 
Bhcct Mrlul Workers, DE^UKhtMiurn. h Ulster TlnlLdcm. Enplnecr^ ftird Alt TrtulO 

StUdCIITH. lC7Dpa94S| 3€42diliBgrRlii>7 ftsilblRr iwEliat •U«. Gukles tncrdaLn ail the 
prlnoLplefl, CUlvaoced and short eut^ at tha Plumbing and HKitine trade. Contaimi Inst-nie- 
tlons Oh how to fkuure and eatlEnste jeba. Udt FREE C017P0M below lo exAtnloet ti iih- 
CUtoblltfOtlan, IIiIa valuable wort. 

INStDE TRADE INFORMATION ONl 



[Ion, ayi>hoDA«e, tankFi. 
Dniirtase, sawaife, purl- 
QcaiiHjn. Fixtures — 
hath — kltchrll. PlEW 
nttfhT;!*, BOU pIlR, tonU, 
Ija yine cut work. 
RourMp^, flarewMl Il.t- 
tlncK, ilanRca, jidnw. 
njie iicndlne',. cxampleit. 
i'lLbows. Heatthc, ven- 



ilLbUou, retdifcratlcn, 
Wster euindy^ mairis, 
wclla, tanhLi, GRB^ttl- 
tlrijra. Undcns-rltc™, 
fihoetinetaJ work, prob- 
lems, mcthodB.RrazjTia. 
heatlnft. lead bnndnjr. 
Weldlnf. earltitiH welcIfT, 
niLthcds., Hljirksmlttl- 
]jj.£, fun:c^, tools. 





AUDELS MASONS AND BtIfLPEBS GUIDES — 4 VOLS. SS 



A nrm. coiPpUdr. Ilhiislmlftd iradti reEcTenn? llhrarr, h>r Rrlcklai'ers, CeniCllt Workers, 
Fieatertfra, Tile Sotlers and SlouO Mnsoh::!!. InclUdLnR U practical outline of Bleol COu^ 
StrUblkifL. lino p>g*Ei30b7 dlsgramE; f4Ck«t tli«. AirractLaul Tmde AF^ntlaioint 



r ■'Icklaylnq, tools^ itia- 
tf j ; ia;lirlekdCBU!iia,iMkt- 
b r==i, iMnds; l^^euipc 
tn-^^ien and foundation a: 
Aliirtans, scafToldia. iistl- 
ti:.. , ,hk: MottanuLHd rmi'r- 
t.ir [-.Llxlng: 'i'llc aetllnuT 
oionalr, hollo w. I He; 
BE" ' 1,3111 edae tcpt, (rn^-- 



!f Intideril nteUtruIs of [tuifloury conatrucTtpri;. Ettsy To undensEnrul 4Hid miply. A 
bio and authentic reference work and EtUdy-courso lor Macter JpiirTievEnnii and \ ouTU; 
Mechanic. Uac FREE COUPON botow and npd out for your^ 
self, without oh%aTli>u, whether this sot will beu^Qt you. 

INSIPE TRADE INFORMATION ON; 

ellti a : H ow Ed fleurc bilct 
work: rt^tfe hJfiTts. uJers, 
chitnpevfi : Itoiier setii nca, 
anchnre, liro stoim; Labor 
tables; Concrete, forms; 

Hhjw lo flcure <!fmcrsth 
wtH'k: Rlucco— oh old and 

cicw buJldlnRs; Flaaicrlria 

— wtHid lacb — Tiielal; 



Fiisterera oirrecmtifib: 
PlaBterlnff nn iruHoiic aitr- 
fjtCOa ;S[cne mason ri':Ct|t- 
tlnc, flnlBtalTu;, esauiflllnu 
scone; Derricks, 

Stcoi canntruellon: Fire 
proor; liuw to r&ikj bluo 
print B. 



"Aiql.l'i flDljih* M4 

4 <b. tML hc-lLl till i^b >Vi- 

H**i UM bHek 12 rru* .ii 4 
Li4 .lilk Lo JadAi].'' H.A,9«ii,.. 
n« It, 

Cfifthi*, 

w*. 



FRACnCAI, ELECTRICITY ^ 1 VCL. $4 




Audela Handy Honk of Praeticftl Electriei t jr ia a EjimpUfied Remjy 
Rcfercuco ami Study Course in one miotet eiaen leather bound vot- 

mr|,4^ror l'Ill};tliC4‘Cc<. Fr^friL-tLi II libl l\lt?r:lrlntLi.iLK Uiicl 104D {lagA-.i 

2fi00 dlagramii ncilbla r*d Ivath^r hOMnd. A rdtable nothorlLy euU 
handy licEper for eecrj' electrical worker. CortUJns Impfirlant arid vain- 
. able wlrluii UtiHtramB^ caLculalloiia, 

Complete m one hincEtliie akeEclies, lielLta Oil ]]mi!]te- 

Aao^y, re<i tcuthir nriELce And reniilr. UmC IhiB f'RUE 

^ CO t" POX tTtnay End tinrt out. w ith- 

out abhgiUlnn, now this humJy boOk 
wllJ help you Jri yuor Jully work. 

INSIDE TRADE INFQRMATLOH OH: 

Electro“TheripcuMcs X-Rflj'B, 
0liockB, Weldlmr+ Dro^mcr, Radio- 
Honk-uiis, HoiJim Pkturn, Ti^it- 
phono, I'elepraph. Graneo, Meltii, 
Elevalnre, l^iniisEi-. Toole. t-ih]pT>r!vc, 
Ral I wajTS, Vehicle, A Litomobile F tec- 
trle SyaiecriJi, iRnitlon. Gcucrailou, 
j.i','htiiii3, riiiTH ManeutetiicnT, rower 
Flana. Armatur* Winding', RcpalrLiie, A. C. 
Motors und Appamius, D. C. Motom and Ap- 
mirntua, Altvnui.u.ir Oj-iintmeilou. Dynftsu!Ji''..’Evir» 
Imj iJlaLTun^a, P li;n FLngkerq. On hie i^pllnlnfr, 
Powar WJrtna, flutflldc Wlrln", fewltchr#, T.lizhU 
llenl Ifler?. Cnnvit*r(eni^ Transirninnerfl. Fush, 
Breakers, Rlieoal Its, Electro PliitlnK, Elect rc^ 
IVBiS, Itsragv bathrlCa, M achet luni, FlecTrlcnl 
erpV, CotiEluclPni, lu^uLatora. Idtntic. tyynamie, RcdfO 
Electricity, ApplIcatlonB. Pendy Refetrncei and lU'dex 
Coverlnjj the entire held of Modetu Electricity^ 



Learn More and You Will Earn Morel 

linow your Job tiitd y-ou'll neeer be wKIjOui otte. The 
■ hitlad mari Ls always iu demand, KnowJMj^C Is non er. 
Lp-ynt your trade ihorouirhly by oasv rendlnp. This eou- 
pou 111 your opportimlEV hir udvaiic^ineTir- au-d better poy 
Von Ttek nothinir hi sending for Audcla Quidca Jor fret 
rZ 4m Enaff on . ftend It XOWt 



THEO. AUDEL & CO., 

es W. 21 ST„ NEW YORK eiTV 

Ploane hut II liic for lr*a au ml nation 

itua iMihks marked: (kj below. If I atid 

them RaLlskictory', 1 ojtree' to rnall Jl In 

t tlai'A. on each set ordeMk], utid ttr further mhll £1 
monthty in caehBct lllilU E havcpaM tbf: IKirelrAkerrlae. 

□ 4 CARPENTERS I I — 1 4 PLUMBERS 

GUIDES sell {guides SG 



FREE 

CUMUUTNM 

COUPON 



r — 1 4 masons 
I I GUIDES 



□ 

n l ELECTRICIANS 
HANDY BOOK 






I ADliRi:Ki4 ^ . 

I OCCUPATION ^ ^ ^ 

I EMPLOYED BY *.. aT 30 
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■''Flpl-sih. rkrUvrihiui, 
(tJujl': ill. Tl)|!i 11 . IiFVCT 

|i FFHiyv* pii^ 

?trii|c 71 . y iL^ii:ilr:S'p 

h"'P h; P'li^r E?*m 









Learn 



msm\ 



AVEAR 



Start to Make 
Money Qul«k 
Lika Morrltton 



1 : ;i¥c k» 

■# ’ 1.11 CrV- « t'EsW '■^^ M.<-. J 

ii'ito esjJ 

Jl'iit nuL:riJ 7 liofi Jt ^sni-pc 



. w . yrji u> u— 

." AnJ ^^hsr 3!r iitr- 
li PIhJ- ll""■^'f■lJl t.<i Oti-r-i, 
9 wiH IjcliX- yiFj lo- 






The World's Mggestt 



most Saseinallng business needs you! 



Yuii needn't ^Ijive away nt small irafieF nnother minute — 
Mali ennpuii and Z'JI tell yuu hu-w I Liajn you at home lu 
your siHire time tor iMri^lUons ttp tnSJ50 a week. 

Unllnilt^ 0|l|>tjrtU^U3«f fuf Itaintn] Electrknl dl>d 
Mectinnical Awto J'i-Kiwrts. l*l ntt shtrtr you how my 
''JOB-WAV' trmnJng hafl pTfiTjiinett hundredF? oi nieU 
'UBb like youriKlI lor a -quick. brilUimC Eucwm In. Uie Auto 

Earn Up to $i$o a Week! 

Don't nell your lime for ]ow lutyi \ou doiv't need to 
when you have my “JOH-v\'AV" trsilnJna- Aa 
DllYClIue EUiilliCer of tbis I nytLt UtJevn I hliow what 
indnlnr you Dcctl lotUCCrcd. AND I QJVE YOU THAT 
TRAINING right in your own hnme^ 1 Ai^TlvIt e^'ery 

bmuch of Auto^ Truck mul 'J'rticttir wnr!k. I train you 
with JOBft-^nqt boobs. 1 hrlna tiie uHainut 
WAV' training TO YOm HOME I 

Rood My 
Asractuaatf 

Teh a^^mcnienta 111 my 
blit ftvd Auto Hook. 

No. 1 U "1 will teTund 
evtry «nt of your 
money If after rewiv- 
liiR my tminlnii; yuunre 
&ot hbrtouiteiy kjiit lu- 
lled.*' Thia and nine 
other wonderful naroe- 
nkuta make my '‘Job- 
Wav' cuju rije the trnni- 
log for you] Be Fture tn 
get my book ami read 
all ton iigrecFirenUL 

Address Me 
Personally 



N«Otk«r *■ JOB-WAT'f 1 fnliifs«l 

My trainlnfl Include^ ALL E^lceiriral Work: 
— iKnltlon, Slartlnt!, J.lgh ting— ALL Me- 
rlmnleal end, Weldiuif, Brkklnif, ViHoamtlne 
— XdliO HUt'lhKiJi (.'Obne — Sluo Alcnthly Mn|f- 
azine. al^o :{ Xe:^t]ng and Rcimir Outfil-1. 
Nowhere else I know 
Of. Cun yuu get ALL 
tills. 

Billion dolLura atient 
eadi year to romtir liJ 
MiUltm AtihiR. tTucM, 

Trie t o ra — It's the 
World 'a blgges^t buel- 

brm, Am^vlnj BlPr^y -op* 
pi^LuklEava •vrrnwhfim fdjl? 

tr.kJM.d ftwn. 

hlTii'- P'TTjtjr y-djii lo-ttJf 

.Villi', prd J brl|i r-iHi If 

uirolf. 



Experlenaef EdlBddtfott 
Mut N««4«4l 

T don't earn buw Little sehocllnE 
you have. 1 wll I trni n you to he- 
come an Autn >.leeltanlo w re- 
fuiul your money] Boya and 
men of all aires hai'e bBCtimc 
Garage awners aiul manaaera, 
li^uiJeHntendentr. Foreman, Auto 
Kkiienok me pay^ e^ctuTivcA, 
after com [del] ne Cooke "JOH- 
VVaY” trainliiE,. 1 [irove t-o jiou 
that T will prepare you t4.r tdiko 
ativantjLfrc of the ujany wonder- 
ful opportunities of the crent 
aubn huElnBiifil 



into bijpineH Itir roui 

o«t Mr w Rook 

QHlBk! 

I will send It to you 
w'ltfiout one penny of 
CoeL Read all the fneta, 
find out about tbc de- 
mand lor tndhed Auto 
Eve>erLs. Let me tell 
you flow cvaKlIy and 
diilcbly you, too, may 
heeome an Anto Ex- 
perl. PpLendId offer 
riigiqt now amiililoua 
men, Coup<in brlnps 

complete fninrntaMotv. 
Matf it today C 

DIRECTING 
ENGINEER 



aviation 

Train ingFREE 
of oztra cost 

Cnupon brJh gi^ lull de- 
tails of Complete A^ ]- 
aiJon Tnitblng, I am 
nttcrlliR FftKlE of 6T' 
traCkerEt. JLadIt naw* 



B. W. COOKE 

MOTOR INSTITUTE OF AMERICA 

Formerly CftivagO Motor Training Corporation 

Motor Institute Bldg. F Dept. C 216, Evanston, I IL 



MAIL THIS COUPOli NOW! 

Free Auto Book 

B,. W. COOKE, DlrecflnU EniLlncer, 

Motor Institute of .kmcrlca 

O/i-i-fflsra jWefor TffitfifUffC^^poratioTf 
Mot-or 1 astiiu i e Bld4 . , tafi . 1 i, Evan.aC'Oii, 1 IL 

?eiid me FREE yruir Biff Auto Hoot “Auto 
gLiii] iiTiiof thn .1 you will train me In tipare 
[Line at home. .Ytso reserve finmpTetc Aviation 
Cknirifiz and 3 TEStIbg JiUd Rnpnlr Outfl la Wl.t bout 
oblleuEUiij nic. 



Xanie. 
Addn^ 
City . . 



, .['later T , 



Age . 



I ireiipatloO 
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"The Boss Didn’t Even 
Know My Name” 



**He said my face was more or less 
familiar and he remembered seeing me 
around, but he didn't even know my 
name until the L C, S* wrote him that 
George Jackson had enrolled for a 
course or home study and was doing 
fine work. 

“ ^Who's George Jackson?' he asked. 
Then he looked me up. Told me he 
was glad to see I was ambitious. Said 
he'd keep his eye on me. 

"He did too. Gave me my chance 
when Frank Jordan was sent out on 
the road* I was promoted over older 
men ivho had been with the firm for 
years. 

“My spare-time studying helped me 
to get that job and to keep it after I got 
it. It certainly w^as a lucky day for me 
when I signed that L C. S. coupon." 

How much longer are you going to 
w’ait before you take the step that will 
bringyou advancement and more money? 

It takes only a moment to mark and 
mail this coupon and send it . to the 
International Correspondence Schools 



at Scranton. Yet that one step may be 
the means of changing your entire Hfc. 

Isn't it better to get the facts today 
than to wait a year or five years and 
then wish you had? 

Mail the Coupon for Free Booklet 



INTER NATIfiMAL CORH ESPON DENDE SCHOOLS 

"JAs l^nirtTiHrl 
BM SS 27 -E, SrraKt«n^ 

r^st Of p-lcaEC ssnd me a copj of rmr Voot- 

let, Vfhnt ttrd iiM full lurticuim ibMit tbii eubdoft 

lA^hldi I hMTB marked X in the UrE below; 

TECHN»OAL AMD INDUSTRIAL COURSES 



Ftifilncerbs 
ilvlotliriF LlflhtlnET 
IMKtiiJilHiL EnfInHr 
I XlOthanlcAl I)rBfC.FniAN 
IMRC^Ina Shop Prfi-cll'qe 
t Rm llivwi.i iViii 
Kiis Eruflne OpcTAtlnr 
C'ItL] EnjiLneer ^Itnlbg 

tftun'crLnir aud AloppJnE 
[ l^luniblnir and IToNiInc 
I iiteaia LlDflnccrtni; 

BUSINESS THAI 



Aithitfct 

Arch] tecta' Rluaprinta 
ContTMlor Jind Bulldi'r 
At^MterturAi HTiirtKBiiui 
xSiruclunil Praftautaji 
f:oiKrete RuII.Ibt 

□ St ructural Eni Inter 

□ (Thera [at rj □ PhartBficT 

p AutDraobiEili Work 

□ AclAllon Enpinee 

□ AKrkuiLurD □ N't! ^LgatloH 

□ Matlictneilca □ Badlq 
NIHB COURSES 



inudlnaim Manajrfnarnt 
] I itiluiitrlal Miinafiemeut 
l^erjmunel M&najteracnt 
TroflQo Manaftnrcnt 
j Account ine nnd C- P- A. 

Cotactiliif 
ICoat Ac^nuntLitS 
Bookke^pi hi; 

Iswrcurlkl WoTlt 

OFteneb 



i Solosni'fl.r.fhlp 
AilfcrlJalitf 

RualiiHB CqrreapondencB 
Show Card and LittUtLnj 
Stcno^rJiliifir ami 
EnitlEah □ Ch/ tl SmlM 
Pall^HV Mall Clerk 
Urhdp Rohotiil HubjKtA 
Rltth 

ULufilritins □ URrcwulof 



h&EQfl ...... .............. I 

Stre«E Addresi 


■.I.I li.aaaaaaja.M.M 








OrcuOdtlDn. ..... p. ...... 




..P.St*to 





Pfrstmt rfgiiiiiig In Cnnado ahenfiif tmd Ihla mupint t« Ch# Jnfenu- 
tfonqt SrAM'li lldntreql, C’aridfla 
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Here's ~Tm£- 

~Dope Oh/ 

^ETTIhfO - 
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Electricity WiU Pay You $250.00 and Up a Month 



Only the trained man gets the big pay. Make up your mind to be one. And get your training in 
the De^t paying of all the profession s^EJectri city. You can leam Electricity in the Great Shops 
of Coyne in 3 months. Then you can go out and command a real salary. Thousands of our men earn 
even more in business of their as Electrical Contractors, as Auto Electricians in Garages 
and Service Stations, as Armature Winders, Electrical Supply Dealers and as Battery E^tperts. 

^ When j-oii (rriidua.t^ from C^yrfi tn 90 days ^ cun enf^t pur of n»ore than a tinea of liyoTk — power hoaao 

ppcrtitiiuf. telephony, railway pit'nR.l work, house wirinif* olcetrie si^m work, motor Tnafntenanco, automobile 
and battery work, street r^lway service, and ecim bij; money end quick advaneemunt. 



Vou don' t need: to wait until you have aaved up nil the money yon need to ipet this Eloc- 
^ tiical education. Our Empld>>Tncnt Department will help you a peurt<'timc iob at 
j, nioney to help pay your way. 

FJkCTC For a limited time T am including 
A A w free ^ couree in Avliition Eleelri* 

city. Radio and Automobile Klectricity, Coy no ia your one ffreat 
qhaitco to get into electridcy. Every obstacle is removed. This 
school la 30 years old— Coyne trainlnig Is testH — proven 
beyond nU doubt" endoracil by m any lar^o eEectri cal con- 
cerna. You cart tind out every absolutely free. 

Simply mail the coupon and letme aend you the 

[ b ip, free Coy ue book of l5ti photo* 

. i^raphn. .. factR. , ■ job^ . . .. aalaries 

. Op partuTutiee,Te1 1 s y ou how . 

many eurn wh!l4 ^ 

trainimrandhawweojuliut 

our Kru.duutce Iho 
fieM. Tbifl dnea not 
obligate youn 
ectatonce. J ust 
L mail coupon. 



OnincF Nobnr.k!>, no m 

btifding charts IB 

...all r4>a1 Hvirk, building real 

baitpricR . . . . wEnding real ariuntLii-Wn 
opiTutuig nml motors, dy numn r^i rLU>. t goncr- 
atofs, Ti^ ifiiijf liriupr;*, etc , i-tr. Tlial'frM elimpse 
of iKhw wc miLkc you a praciLunl i'U^trii‘t:tu Lrt lit) 
4lays.._tMc|;tUia ynii far Tiii-rf' than UiC a v i ■ I'ngC HiriiEliat;^^^ 
4'1i'eirlr'LnlJ ever kuowa aud hcHng you to stPii into jobs 
lending to big psty tiriniedicitrly after (.Tudufuion. Here, in 
thi^ world-fnfiioLiM /■'ij r I'j^ il — anti nowticrc cIfa in the 

world— fiiti iou get tliiH trtti]]i«s>! 

¥j>hf«e Xl4u ITii t«»A ^tWilqrryabcu I' a job. royiie traJ ch- I 

JODS, fay, r mure Kettirathc job queitinn for life. 

Demand Tor Coyne men often exi-'seijs |he s-ujiyly. ‘Uiir cmuloyaKint 
borcaa irivea yoa lifotiuHi forvice. 



N.C. LEWIS 
ProuUont 

X COYNE 

✓ ELECYHICAL 
SCHOOL 

^ etPlr, C&.71 

^ SOO 5. Pen I Ena S teaet 
CHICAGO. |LtlNOI« 

■r G^atlcmii'n ; S<‘hd mo yourbfg- 
fntKy rjiiattig with full part it!o- 
lara «Hici.'raiai; your Klcctrkal 
courso. 



jVtTFInI 



COYNE electrical school / 

H, c, LEWIS, Prenidont S'®® Piullisa St,, Dcpt. Chicago 



TVrtOrt 



Staie. 
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The si kies are dotlc^d with Jarinf* yonnp: men — 
from every Country come stories of nev^' ft-nrs— ne^i' victcirics — 
new hcroesl And now Aviation, with all its Eastinatinp AJvtUi^ 
tore, calls for red-hlooJeJ young men — and i,viU pay them splcn- 
did sahiriesl Read ht>vv si>me of Avimion^s Pioneers w'ill help vmi 
to qualify to get into Aviatic>n=^tben send Eoday for your copv ol 
otjr FREE Illustrated Bmiklet^ listing and describing the oppor- 
timities that await you. 



K You Want Thrills- 
Fopularitj-Bi^]^ 

LEARNAVIAnON 

QUICK! 



Ayiatlon Boomst 



A re you a red'b|(Mided, daring he-man? Are you tauter fftr 
a life of coTiatant ttiriUa, conslant ei£.citemeiit and fasrinat- 
< 5 vent!i? I>ck you craye advrntijre, 
popularity, admimtlDn, and tbe ap|>l!ULse of 
great crowds? 1 ’hea why not jfefc into the 
Aviation Industry — the greatMt Rflyentur*^ 
binco time hejtan ■ — the grefltost thdll ove>r 
offered to man? 

Think what Aviation, offers Vou^ Thrilla 
9ucli as ynii never had bcinre! The prais^e 
and plaiiditb of the mulEitiidc. And achaore 
to get in nn the around floor where rewards 
may be uutliuhed] 

Everything is act for one of the greatest 
hooma in hiatory. fliB fortune* eamc out of 
the nutoiiirjbiEe induatry atid out of rnutioii 
pipturE^, lijg fortune* will alifi wnie out of 
Aviation! The development of Aviation aif an 
induatvy' bringing with it a call for trgin^^d 
tnen. Thone who <{ualify quickly should ffiid thernaeivts on the 
road to undreanifri of money’— ^jucee.^s—popularilj- — andprnm- 
ineaee! 



PICK YOUR JOB! 

Flying 

Airplane Instructor 
Airplane f^n-Einvcr 
Airplane Repairinan 
Airfvltirte Aisemhler 
Airplane Mechanician 
Airplane Inipeciof 
Airplane Builder 
Airplane E^lesman 
Ewhihltinn Manager 
Airplane CpnirilCCPf 
Airplane Motor Expert 
Airplane [designer 



orc^stuttying. But h[?*t of fill ftre the ultimate rewards you are 
fitting ynjr*e]f tn gain! 

Send for FREE Book 

ppnd the coupon for our new, free booklet, 
0|jyrjrfuntfjVi I'rt the dtVfh'titK* It is 

vitally iuterRMting, reads like romS-tice niid 
telk you thliigb about thia 
UatnnEi^hing profemriou you 
probably never ev'en 
dream prl of. Ynu owe it 
to yourself at Jcosit to read it. 
l^'o offer you a free copy 
pnw; no obliEation. Mail the 
■upon, for yinjrs tfulay. 




American School of Aviation 
560 1 Michigan Ave.^ Dept, 1J5-C* Chicago^ Illinois 



Easy to Get Into Aviation By This 
Home Study Method 

Get imp this thrilling biisEnciis at once while the field if new 
and uncrnw'ded. Now' — by a unique new plan you can 
Quiekly secure the preliminary' trAinitignccervary to get n start 
iu the Ariation Industry, either flying or ground, work, wt 
home during yaur i^para linie. EvucKh will teach you the 
secrets — give you the lualde facts that are essential to your 
fluccean, .'tod, the study of .Aviation by onr method is alin[)>ft 
as fascinating as the actual w ork it*eif. Every lesson is rhock- 
fuU uf interest — and so absorbing that you actually forget you. 



1 Americiin School of Aviation, 

I L>ept. 1 1 >-C, 3601 Nfichigiin Avc„ Chicauo, lIL 

I ivEtlmut DbUgatlon, please aemi ajc your FRE:e bcoldet. 
I Ovpt/riNTiiites in fBe APjjfan-i* JwrfKJfrj. A inn Complete Informa- 
I tion i^uaut your iJouie stufiy Course lu I’raetleal AviatJonn 



I XiVtnC. . 

I AUdrvs!;. 

jjciir . . . 



, Age, 



. -Blate, 
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This New, Easy Blue PrintM^y 
Prepares You for These 



9 Big Pay Jobs ! 



o 



BuiJding 
•Superinlcmlunt 
S5,0{HI to 
|] 2,000 






Inspector 

S4,fiOO to 













Material 




Material 


Buyer 




Salesmen 


S5ff>0D to 




$3,OOiO to 


S7,SOO 







^ 4 , 8 oo To ^ 12,000 AYear I 

H 



"A^'E you over stopped to eousidcr 
whfit stfiiuiA betiA'E*eiiycm aud a bifi- 
' piiyjob? SimplyaSuckoftTifiipiiiKon 
the “ 'llpadwork si do of BuiMmir 
Contreirtinj; — tJ'tat'a all! The [rEjn who 
eqniinaml the l)]Kh-4alnrjeif posHiona 
know how to reail blue printa^bow* to 
lay out and run jobs. 

Tbefc is tin reason why you, too, ean'l 
bridge this narrow (jap between you and 
the Joba that pay up to 812^000 a year. 
You newl only to Ctluip yoiarsclf with 
this os.^entinl KUoivletlRa to win a better 
ponitiou nr a husineea of your own. Muth 
the Builrhna TradeJi calling frnntieally 
for praA'tieaJ men w?ho COti reaiE blue 
prints — adth this traininij so easily Bvnil- 
ablp to you the Chkiuso Tteb “Blue Print 
Wav*' — the opportunity is yoLir^ to take 

NOW! 

Get This Big-Pay Training 

The doy when a traclenmaii eould 
prac li ra I ” heBAlwor k imi lu ni^ only on the 
job is Acnt IureT.net, The records of 
thoueancis of Chicjwto- T&ch graduatua 
have proved that the idea is no Joiigcr 
true. That it‘s cosy to lE?urh. hnw tn read 
blue prints by the Builders' Course, the 
“Blue Print Way To Big Pay." This 
practical method is quick, easy and it’s 
Certain. You 3csm riaht at hnnie in your 
spare time with real blue prints ami ks- 



sons as simple btuI easy to undcr-staiul as 
ft story book, Every thing i* exidaineil qn 
every day Lanjtuaee antE T^■o^^^^:d out by 
praetieal, eiperiencpcl building espert*. 

No text books. No KrindJuig study. 
Simple as A, B, C. 

Mastered In A Few Weeks 

And the beauty of this wonderful cpunpc 
is that it teaches you plan reading in 
atnazing flhurt time. V'ct this yrdunble 
Isnow'lmHC la just "hrtt Vmu Heed to equip 
yaufacif for one of the big indoor or out- 
door jobs that >'ickl S1,SQ0 to 812,000 
aitrLiially ! 

Takf! this positive, easy way to make 
your ftTubilions niiterialjEe. bimpb' mail 
the Ooupiui at once. It brin^ a complete 

set <‘4 nctuul working blue prints aiul 
valuable, instructive book, “How to 
Hf^ml Blue Prints'^ free, 

FREE! Get thcflc true fact,i before you 
ap gcKin as pirsaibk. See wbat fi]H it i%ill 
be to learn the ffuicinating “Blue Print 
WaVr" Know wtint wonderful oppor- 
tumtiea await you in the peven biilion 
dollar building field! Dutl't delay! | 

If You Live Nearby | 



FREE 

BLUE PRINTS AND BOOK 

Wc win Bcitd you abanlutely h 

full set ijf nrueticnl warlilnK Blue PrJntB, 
alao yatuarile bKK>k, " 11 uw to Reatl Bl 
I'rlnti." We want yrui tosee ror younself 

how CMlly ftud rpilekly you CftJl THjtf 
master blue print plan readlihg — the 
“ Blue Print Way." Mpll the coupon. 
NOW— don't delay ] 






T ~ ' ■ - 






Vt^i 

liriOWIttAEiVn 

: avui PBiHts 









Vint onjr big day or evening sehoo! nt- 
leiKletl by over |,0 (;k} bujldera. You get 
this training at hotiin hy mail — ^pame 
plans, lessons and Instruc Cions. 



Chicago Tech n leal School for 
nuilders, l>ept. K-14J, 
r:hic«Bo Tech Utdg., 

Il« 26th St., ChlcBrio, IIL 

Please send yeiir Free BootLs aim Blue 
Prints which 1 undcmturiU are ndaa to 
keep without ohitpatton. It Js also 
uiidemocMl ihut nn salesman wdt call on 
me. 




Dept. K.143, 118 E. 26th St.Chicafio, III. 



Name., 

AddreaH^ . . 
City. .. . . . 



Slate... 
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Easy ways 

to JffaUe dSffau liourl^ 
in YourSjfore Time ^ 

RADIO 

Each of these plans» developed by Llie Radio Training 
AsSf:)Ciatioii of America, is a big money-maker. Set owners ev^ery- 
where want to get rid of static, to have their sets operate from the 
electric light socket, the tone improvedT and the volume increased, 
and I ran aform into single-dia 1 cont rols. F ho nogra ph owners want 
their machi lea electrified and rad Lolled. If you leam to render 
these serviced you can easily make $3.00 an hour for your spare 
time, to say nothing of the money you can make inslalling, serv- 
icing, repairing, building radio sets, and selling supplies. 

Over S600.000.000 is being spent yearly for sets, supplies, servdee. 
You can get your share of this business and, at the same time, 
fit yourself for the big- pay opportunities in Radio by joining tlie 
Assodation, 

Join the Radio Training 
Association oS America 



A itaembersh ip in the Association oftera 
you the easiest way into Radio- It will 
enable you to earn tS.W an hour up- 
wards in your spare time’- train you 
to instaH, repair ond build all kinds of 
sets ^ start you in business without 
capital or finance an invention— train 
you for the $3,000 to $10,000 bij;-pay 
radio positions — help secure a better 
position at bi^ffer pay for you, A 



tUfmhfrship tfeed not cost you a cmi 
The Association will £lve you a com- 
prehensive, practical, and theoretical 
training and the benefit of its Employ- 
ment Service. You earn while yog 
leam. Our cooperative plan will make 
it possible for you to establish a radio 
store. You have the privilege of buy- 
ing radio supplies at wholesale from 
the very first. 



Earned iliaH In Spare Time 

Jr Pfunj futFf 

mailt OPfT out of flad^ iu 

OJy S/WTf tif/ir." 

Bad I A Kn^lnaar la Ona Tear 

Claude DeGrave, Canada.'' Pfreur 
nothing about Radio uiften 1 joined 
a year ano. I am noto a mrmbfr 
m a exclusim organhatian of 
Radio Engineers^ and tny tTiootne 
is 225% greater than it was/* 
DonMaa lacona* tn S Man'At 
JV. E. Tho»y Chicago: "Si# months 
after I antoiled I secured the man- 
agership of larjzt Radio store and 
dottPied my income , " 



AbI .Ml ^R ^R j^R ^R ^R ^R ^R j^R ^R i 

I I 

1 Radifl Training As^CHiation ol America i 

2 DcpI. PU-«, 4>13 Ravenswood Ave., CUcaga ” 

I QRSllement Pleisfe send me hyretiiFn mall hill de- I 

li tadsof solI ■ 



I of yoiir ItruElv Handbook. I 

' V * 

I jy am« i 

I I 

I Citi/ .Srtir . . _ ® 

L >. 



ACT NOW— If Tott Wish the 
No'Cost Membership Plan 

To a limittd ffuifid«r of ambiiious men, we will gire special Member^ 
ships tho t may not— not— Cost you a cent^ To secure onSy write today. 

We will send you dotaiis and also our handbook jUted with dottar$-a”d^ 
cents radio ideas. U Wid Open your eyes to the money-making possi- 
tilt ties of Radio. 

Radio Training Associationof America 

4513 RATenawdOd AYe«, Dept. PM-Cf CfalcagOf IIL 
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The Man I Pity Most 




P OOH OLD JOMES. I liini nowf ist-.iiidJrLj; tkcref ^riin^iniir, Qfraid of ifit \i.-orld. No on? hnd nny for him. 

No one respected him. Acrmsa his fare I rpad olic hdT^h word— FAlLUlit. He juifl hvitl OH. A poor wqth out imitatioDi 
of a OiUn. doing: his eorry txst to get on in tlie world. Tf he hiul rHihiccl iusl one thing, he could have made good. Ho migliL 
have been a brilliant succeaa. 

There are thousands and thousands of men 3ikc Jone^’. 

They, too, could bo happy, BucecEwfol, reopecited and 
Invec. Tint they mr't peem to reidiee the one bin fact^ — 
that prarlLjpallv everything worth while b'E'ing fiir depends 
upon SrUEN'GTH — upon live, red-blaotledh he-man 
muiclc. 

Everything you do dopenda upon strength. No matter 
what your OMUjiation, you nccet the health, iiitality 
and clear thinking np|y big, ftrnpR v'irile nnjHcleft eah 
give you. When you are ill the strenKth in those big 
inoac^ea pulls you througb. At the offiee, in the farm 
riclds, or on the teonijs courts, you'll find your success 
generally depends upon youi muscular development. 

Hrre*B a Sbort'Cat to Strengtli and 
SncceM 

But, yrtit say, "'It takes ycnrB to build my body up 
to the point where it will et|ua| thw^e of athletie ehnnj' 
piuriH." It dotjH if yon go about it without any fiyfiteui, 
but tbere^a n aclen tifio ahort-cut. And that's where 
I eoinc in, 

0«ys 1# All I H«c4 

People eoll me the M^tecle-Builder. In just 30 rtsys I 
Can do things with your body you never thought po^iblc 
WiiJi judC a fewininutea' work every morning, 1 will add 
one full Inch of real, live muscle tn each of yoisr nruus, and 
two whole inches across your ehest. Many of my pupils 
have gained more than that, but I GUAIiANTEE to do 
at ien^jt that much for you in one short month, Your neck 
will grow nhapely, your Fhoulders begin to broaden. Be- 
fore you know ii, you']| find people turning around when 
3 0 U pass. VV omeawiJ] want to know y ou. xour bora wilt 
treat you witli a new reaped. Your friends in ill wonder 
what naa mine over ymj. Y^ou'l! look ten years younger, 
nnd you'll feel like it, too. Work will be easy. As for 
ptay, why, you'll realiie then that you nev-er knew what 
play rradly mcaDS. 

1 Strciftgtli«n TfaM« Inner Orgsn* Too 

Bui I'tn not through with you, I want ninety days in 
all to do the job risht. and tiien ull 1 u^Jk is tliut you stami 
in front of your mirror and look yourself over. 

What a marvelous change! Those great s<iuared 
shoulders! That pair of huge, lithe armsl Thwe firm, 
shapely legfl! Vw, ulr. ^They arc yn>urf(, and they are 
there to stay. You'll be jui^t os fit inside ae you ere out, 
too, because I work on ^our heart, your li^'er— nil of your 
inner orgarm, strengthening and eserciaing them. Yes 
indeed, life can give you a greater thrill than you ever 
■dieamei.1. Bui, remember, the only sure roarl lo heallh, 
strength an<l happlTicss always demands action. Fiill 
out the coupon below and mail it today. Write now! 



EARLE LIEDERMAN, The Muscle Builder 

Author of cf Wr^mtling,** "Mawcls Bailding,** 

Strengthf’'^ Neaiittf*’ ^‘Endutana/*^ Etc. 



Send for My New 
64 Page Book 





It contuina forty-fiight fu!l-pa( 2 ^ photoprapbF of 
myself anti some of tlie muny ju iEc-wiiming pupila 
I have trajne<L Some of the!?e etime to me as pitiful 
weaklings, imploriing me to help theni, Jjook tl^em 

over now and you will marvel at their present physiques. Thie 
book wfill prove an impctui^ itiid a real inspiration to you. It 
will thrill you through and through, Tbia will not nbliaate 
you at ah. but for thcaake of your future health, and happlnora 
(Jo not put it off. Send today- — rigid now before you turn thJs 
pogc^ 

EARLE UEDERMAH 

Dept. 3 tCH» 0 , 3 P 5 N«w York City 



SEND ONE 
FENNY 



Ypl 

NAI 



fvn 

lME 

AND 

ADDRESS 
ON A 
POSTAL 
WILL DO 



EARLE LfeUERM.\N, 

!200S, Broadway, 

New York City'. 

DearS-irj Without atfv nblLf^lion an 
my part whatever please t<end me a copy 
of y^ur latent book, ufic tilar Tic vc lop- 
mentv" 

Name. 

Street, 



City. r . State. 

(Plraeie write or print plainly.) 
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BeibreKeaiKih McOirfy 
Mailed that Ompon 
Hewasan 

na^Qcrk- 



Income 

is 

aWeeK 



AJtfp cotnxjletinir ihr 
courg# he wrotie us-; 
" \ ours is the fiftpsl course ever 
prescuted for the Tenor Banjo. 
Before I eiorolled e.ith you> I 
knew nothing Wlmtever abgut 
music. I UM earnEru? SIS.OO 
weekly clETk i n c En n store • Lt ttJe 
did I realize the«p|»rtunity 
that had iiaime* [ took up the 
eoursQ Just ior fun. But here I 
umi playlnf^ in one of the Itest 
orchestras in Western MichijEan 

^ and mahinc $85.00 a week. 

the iuh in'^Btoie rorVou. inonc' Youf course and your kind ccj- 



Play for Fun or 
$5,000 a Year 

Whether a salary of j -55 to 00 
a week — or fmare tlma plnyi njr 
at $5, $10, ! I Aor more a nSKhi-— 
Interests you or nCL ^-Lhhhk Ol 



to three luoiiths wc can train 
you at honte to play this mar- 
velotts, luctoUiuus Irwirumcnt 
with a flue enwy oMU that will 
make you the envy of all other 
eyes. Think, too, or the pleasure 
of b^ng able to express yourself 
musically when alone I You're 
paasiiiK Up the b«St times of 
rouT lire jr you pajs up an op- 
portunlly like this to 1caru at 
slUfht CHJSit and ahth so incon- 
venience at all the world's luont 
popular Instrument. DON'T 
1>(> IT t I Jerlrie NOW to learn 
more about The Play-Way — the 
oulekiHt. surest shortcut ever 
(ievlsed tO socLsI and prote-Hglon- 
alsucceea. 

FREE Book 
Tells How 



ffend at once for '^Tltc P 3 a 
Way to Popiuarlty and 



Iti? 



Operation have made me a pro 
fcssional Tenor Banjoial."-^ 
Kem\rtk McCfirt)^, Ffirkticu? 

ttotfi, Soulti liaDehf A/idA. 

You Get Phonograph 
Records, Too 

Bvery selection of the 
courtic. ntty-nve In all- 
COiisea tp ymi nn a pho- 
neirraph record. You 
hear the Instnictor'e 
play Liiirjustas thouirh 
he wcrerBch i aty our 
aide, The Play "Way 
Is different, inter- 
eatlriR. FODl.- 
pnOOF.Ofitthe 

tfcKsi hewB iho 
foupouJjrniits. 

SliMJ FOit 
IT fCOW I 



ay 

Ulnque method of tralnlnff yOu 
at tmme, about the bis, pro- 
CefldLonal slse Tenor Banjo, 
PhoDcwraph itccoi^la and wm - 
plelo Outni that wc ftcfnl j oU 
along with your ven? tirst ]e&- 
gon. ITudreamed of poH.^lh1ll- 
tleg for plRas-ure, popularlly 
pud blE pay are otwn to you 
the minute you ''bscoine 
gDOd." The book below Lh 
your first etep. Take It now. 
Clip the. coupon white it 'a 
betn bclore your cyra. 



A. BIhcli, Fretident. 

NEW YORK OF MUSIC, 

Studle 1BB4, lUB FHth Avenue. 

New Vorh City. 

f^nd me the hook that started Mcf’arly. 
No Obligation whatsoever on uiy part, 
understand. 



Name. 



1 

^ Address , 

[ 



I 




In ciuht short weeks 1 train 



. . _ — you for one of 

the ?0,O0’0 job* open everywhere^ Why 
work for boy^s wages? No schDoljbg re* 
quiredl no book Study, No UCtiods to join; 
BO apprODtlceship. Get this amazing pifer, 
Become an oKpnt* 



Real 

Wages 



oarnm^ up to $6,000 a year and m 
Bearn with real tools cn real equipol 

BIG FREE BOOK 

Save One Third NOW pn our Special 
ducetj Tuition OtFer. Write today for j 
ticulart and btir FREE bcpok. 

(No facilities for colored men, I 



■VrH. ajto.tbactorjb.^uaa* a 

and AVI ATI DN 

Dept A- 11 -H Cheslei- Are, and 30 th Street 
CLEVELAND, OHIO 



AUTO 

Tractor and 

^lATION 



PLUMBERS 

Old etyk plumbers arc faJins iifeethe bone afld buK- | 
The world demandfl modern Pbmibini and Siill«l 
Trtsied Mwhitike to do It. UalEnnEtcd, e?vift a^winR 
held. Mpke $S0 t> $lA0a wecli or sEitt own tha|k. We trahl 
you qurL Learn, in 8 to 12 VV!^F,KS to do any job With 
* kill and science. Need no prevlaija expEtienee, StricUy 
loolusintf syitem* OppCftunity knocks, Inreiliyel* tedaf 
-ama2.Lng offer— low tuition. World** ErcAlcSt ichool. 
Write — 

UNIVERSAL PLUMBING SCHOOL 

21 M Trohftt Ave, Kan**,* C lly« Mo. 





t*iA tiy or f \ ■ 
■IRB r I I RIj * atBCDCK'l, In i!tF>n.rii! urTi-n. | \ 

Ira wi>Fk. OHt*t,fow^ii«it*ChlwJ. i S 

llt/C fAftMjaqrfisacowpEKLv \ f 

^ JT Otto -Ijij iliiiflrr-HluLli' lernrfuntit.X li 

|r madr, llT,<(iyn f'rtjta Jflrt liusllkna in caati jrunf. \ jJ 
^ JotiB tinikui. N. T,. tfei^ Si;* f. -r ■ ab-in' card, An 

U. C., wrftiu: tak. ^ 

kOtg cutmif. ' ' Wr lti» for ciMiirai.‘'tij w ji.rtnw 

DETROIT SCHOOL OF LKtTERINO 
Stlmean Ava. PETRUI' 



Write for my free book "Millard's Advanced 
NatumI CoHfective Course" anil a frpe copy of 

my speech mni^LtLe. ID.OOK) eagea eijeeeasfulty treated. 
Efit. 24 years, Xaraest school for staixLmerers iu world* 
HiUjwj Inii, d KivwirSpwdi.BI? WilbiJ Hife* Hijwjiket.irB, 




You caa le-aTH by oar medern *nd onpliiil *y«*m 
ol LD!;t7act[Qn cv^iy paft nt Ute Watch RapaIrtnK 
Trmit* at home as uood or ben^i thici at a shop, 
Yoli cjin e*'n money wlille LeamCne *tid Hcuro ■ 
urcLl paving- posiNon or VTari in iHialaess after rorai.- 
pleiiiLf oai couts* of inSEiiictloH, Coort w,^tch 
Kpaircig are a]->vavs In dcuiand and esm fr^wi 
$*0 to (jS pf' '^eek. For [virtloiiUrt apply lo the 
Wiaconalit Schawl af Watch RapatHns 
1«« Maun Bt.. MlLWaUBIE, WIB. 
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^ast Yeai^ Pay Looks 
Like Small Change to These 

Men Today! 




A ^00% IncreaEcI 

Fri»ni ST'I n tn^nih tn KPD and 
per ■ tii* juiiijr 

K. B. mndr thrrinli- S- fJ- 

T. A. Creiii# N. 9. T, A, irtbtiiiii; 
with liJ< BIKWM.1 Bnd: Nr E. T, A. 
Ejn plowmen I [rw hii 

preie-aL bif pAy jut]-. 




Doubled His Fasr 



A. RiAiUllle r<A?niJ in N. B Tr A- 
tniru^ifl lifnCifne nelllh| -rs- 
|rf-rdc-Kei".> \ ?>It FtfiiSui:! iih-r’ 
to 1H1% thrvri T bha 

p.1 Ihr Lllnif- I Ik^Q fltud}']lL| a-wN^ 




Worth To Him 

wvul'dn.t. UEd- tSriIDp toT wi'&t 
y^uSt dorw fer IM?.'"' write* C W. 
□EerliriK. "Viroe irnuLUiE lu^i 
Art^)*L|V luy ikrunw ijiewi- 

flODfS. Jlhortl}' tfCL'r eiirolUrc. Jyi 

It'd tna -ixle* fcitrHl ■][ ble L-PTIipB II y . 



Here Are Siit Men Who Were Formerly 
Caught In The Hopeless Treadmill Of Low- 
Pay Jobs. Today Every One Of Them Re- 
ports Earnings From ^^4,000 Up To $10^000 A 
Yearl Right Now — The Same Opportunity 
That Changed Their Lives So Completely Is 
Open To YOU! Don*t Fail To Read Every 
Word Of This Vital Message! 

When a man who has been struggling along in a 
low* pay job suddenly steps out and starts earning real 
money— $5,000, S7,S00, or $10,000 a year, he usually 
gives his friends quite a shock. Jt is hard for them to 
believe tliat he is the same man they used to know. 
Take one of the men whose pictures appear on thi4 
page — J, M. Huppert, for example. Huppert was a 
plumber's apprentice at $23 a week. If he had pre- 
dicted that he was about to make two years' pay 
within a period of three months, his friends would 
have thought he was joking. But he knew what he 
wanted and he set about getting it in the shortest 
possible way. '*The Secrets of Modem Uynamic 
Salesmanship” opened his eyes to the opportunities in 
the selling profession. This book proved that Master 
Salesmen are made, not “born,” It told facts and 
secrets about money-making that were a positive 
revelation. And best of alL it outlined a simple plan 
that enables men from all walks oflife to quickly reach 
the top without spending years on the road — without 
losing a day or a dollar from their present positions! 

A Few Weeks — Then Big^ger Pay 

Huppert seized the opportunity to qualify as a 
Master Salesman, and has richly profited by it. He 
now reports an increase of many times his former 
weekly wages, and his future posaibilities are un- 
limited. Some of his friends perhaps say he was 
“lucky." He was. But his “luck” lay in his decision 
to cast hti Iflt with the N, S. T. A. Thotiiands of other nneci 
ha Ve been simll Ar! y ' lucky Some report i ncrraaca tanjtinft up 
to 900 % . They have fornottcn the day s when t hey were ca u^ht 
ir. the rut— but they never forget that they owe a great part oF 
theit auecevs Eo N. S. T. A. training. 

National Salesmen's Training Association 

Dept* K-102, N* S. T* A. Bldg*, Chicago, Illinois 




Earna 2 Pay 

In 3 Montbfl 

f. M, Hu[i[M<rt a n. 
ulp^lW-ffV ijiiiKILtJf-A, f^iURrfl wIlLh^ 
{■■ TB elwf r arvi| rniii-l-H t3l-n£cri.'bli^ 

ufCvl- |>i . H . T. . te-^D-r 
4|ir l\t Idri fIfnL Lhrr^ Ku^ftilia hd 
iinMiE ■iiri.irih lhau jji 

ynlLhi dE 3di JOh. 




Hia Owft — ^At 

[Ipubled Wages 

'“I'jfl in 7 DVD biMI IKlT □I^IPltlr 

W Ilbj/Hn, AH N B. T. A. 
*fFistiiftN<'. til 1 1 pou*-™! 

I iMivn r^n#^ IIloii dulhb 1 *d lL^y Iti" 
rij|T4; ” 111 cinn vttfi m'.CDclr Llin4 

Dl liiif ci?rvTD^Dn L|||pi| tH IiIeb IiLia 
■IWB-J r Ftom i|t# |ih-^nii jWr. 




fS.CHri) A Year! 

,^.lc f f, If hi. a. T A. 

1fB.E.Lnpt [iiya- A Freivrit <.'B.n«di*ii 
rbJlriuj iiijm— Lj<.t1c ed'iimtincn in 
EiieIUIi. N. 1$ I . A. EiiiJn'ni 

liim * jo.1r* JIWBB4T rdKill ^1 E 

Tn^r [IF a fA kT . 



Send for This FREE BOOK 

You null' have iJmibta In J'cmr f>TVTi mlniJ alKiUt l)«W 
wlcHtimnantp can help you tOflolvB yotir own problem. 

II 60. we cannoT urire roll tcH> nlruibUlr To reau tho- 
Fame TnaclTiathiff l-hoi InsvpErctl itiipneri, ttr- 

laM anti .schoJtfit, iiiwl the thoua-ands ol olliEra who 
ttwk tnl* reaiarkitOle fihort cut to If we were 

two <ir tliTfle dolltths u dipj' ftir "Tlie ^lecretn or 
Modem Dvnaiiilr HaleEmanahIp " you inlaht rit'^Uaie. 

E uUt Ik nviV f' R 1 :^ 1 :^ ! See for y OUCbbI f wha t rtateniuan- 
hflfl d-one fiif oiKecH — aacl what the Nallobal 
i^alaampa'H TTuininii; A>; 6 rjclalli.m sUfinri ready to flo 
for ycMV N^o matter what your present ihoueUlfl on 
^elhnK are, '"The Smtelfil ul Mmlem OyttainlC ^ 

toanshlu'' wflt Hive ymi a new InslEbt Him this 
nattne aud murhly-pald profrasstoij. Miilt the euueuii 
for your Free copy _VOU I 




Marlonni Snlesitien's Tr^lnlajl AsBoriatiun. 
Dept. K-10J, N. S. T, A, liJdft.. t’hieafto. 111. 

witlinut ctMt of obllcfttlon T will accept a copy of 
your hoilt ''Ttie i^retn of Modern Uynamlc rfaEca- 
inan!-hlp.“ and uefiLlJR r,f your System of Training and 
J^ree Etuptoymeni ttervlcC. 



Kamc r .... F ... 

Address. 

City. * . .State. 

j Afle.,... Occupation. . . 



j - J Afle.,... Occupation. . J 



IS 
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A Bpccihl technical Rchfwl with coneiu* but comprehcnaive course in ^|et?tricfl| Ene^T^ec^Sn(f dcsiRncd to be 
completed in ONE COLLEGE YEAR. Thopoufirb knowledge of under iy ins principlsfl ejnphasiwd. 

ELECTRICAL ENGINEERING 

The rout'jte if. dci^ifrned fii>r en.rncBt» ambitious yoimg men of Kmitcd Itono and mCiana, Curriculum 
fnetude^ mnthemattc in. mccliftnica] ilr^iwiTip and intensive shop work. Students construct motors^ 
iuftHlI wirinis. tusl elecLricftl miichines. Crtuluutej sro naallf-j^d to enter the cluctricaJ field ot once. 

Itlii!is men hrild rtBrnn'ijble poisttinns tbroiEgbiout the world. ThorouffNly equipped firetiroDf 
dniTnitOries. tlinin]^ ball, laburattjries and ahop!< Prepare for your profession in tno most intcr- 
estlng city in the world. SchC4l established 1593.- Catalog on rctliicat. Address 

BUSS ELECTRICAL SCHOOL, 113 Takatna Av«nue Wathineton, D. C. 




Let Alexander Klemin, brilliant engineer, tell you about 
it in the most practical and easily understood fashion 



It Is nn lonjIlcT pece.ssary to have a 
lutck^und of many years' study of 
mathematics^ phys^icE and mechanics fnr 
am undcTstandinj^ of bawc fiyins prin- 
ciples. 

Eki you know that you con-stanHy 
rome in contact with nearly all the prin- 
ciplefi of flight in your daily life? Por 
i^SlanCr^, when, a boy hunts for a flat stone 
to throw fsecause it '"sails" helter than a 
round oi'be . he is maki n|^ direct appl ic4it ion 
of an important principle governing air- 
plane flight. 

Prof. Klemln uses many of these 
familiar illustrations to make an under- 
Btandmg of flying as simple as A B C. 



Sen4 $2«$0 

and we wilt forward a copy of 

^^fYowWanttoFtr" 

postpaid, or, if you live in the 
U. S., we will send it C. O. D. 
Simply pay postman S2.50 
plus pewtage when deliyered. 

Your EEioney back IF not 
HUtiafied 



Think what it, means to have the whole 
course of traittkig made crystal clear. 

l.indberitET says, “As flying aetivittes 
increase, a basic ^ucation in elementary 
a vial km js hecomiog a necessity for every- 
one." 

Lieut. Maitland, first non-stop flyer 
la Hawaii, remarks, Every stucletit of 
aeronautics, before attempting to pilot an 
airplane, should read Mr. Kletnin's great 
book.'* 

Just whnt: you want to know nbovt 
Lhc science of dight, the construct ion of the 
airplane and the nlrcraft enirine h given 
in this astonishingly informative book. 



POPULAR MECHANICS PRESS, Rwun P-8. 100 Eact Ontario Street, CHICAGO 




Travel On 

Uncle Sam's” 
Pay Roll 



STEADY WORK — NO LAYOFFS — PAID VACATIONS 
BAfLVAV POSTAL CLERIS— MAIL FARSIERS-CLEAKS 



Commoi^ $u^ci«nt 



$1900 Year to Commence 

SEE YOUR COUNTRY 



Mail Cavipon Before You Loee It 



ff FRANKLIN INSTITUTE, OtpL, WITS 

f POChOSitor, N, V, 

/ ain^: RufiTv to me wUTwml ctia^p — nopy o( a2-i^e 

* "Hov tn 0«t U. R- Oevprninent JobH," whth list of poidtloiid 

* nuw cbtsloablc and lull partieulam lellltlg hOW to got tbem. 

* 

f NAmt 

/ Addreea. 
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Opera tSiiff on toard 
EhlP oRer^f \Fflrld-ifiile 
travel without ex- 
pense. ficp IhP woi'ld, 

before you settle down* 



PicK tlte MiMiio you WMnt 

9 tvUi train YVVto fiu it 



Broadea.stlPE^ stations 
ofTer interesting* fas- 
cinatlQs work. Sala- 
ries are attractive* 



C?a into business, 
riiere are oppoTtunl- 
ties everywhere to 
make big profits. Be 
your own boss- 



ploT 1: 
trained 



Hadlo factories em- 
thousands of 
men, Destgri- 
iDE eneJneers* super- 
vEsorSr Eeatere. travel- 
ing salesmen and serv- 
ice men — the rewards 
are rich la this flield. 



Jobs paying $S0« $75 and 
$100 a week ave open now 
tor well trained men 



Many who get in now 
will be the $ io*ooo and 
$15*000 a yearmen 
ot the Suture 



Ever M often a new tjuslness is started. 
You have Seen how the growth of the 
ouEotnohlie- motion picture and other in- 
dustries made those men who eot in at 
the rluht time Irulependent or rich- Now 
Radio is doing the aame thing, Its growth 
haa already made many men rich and 
will make many more wealthy. 



Surely you are not POlng to pass up this 
opportunity. In most businesses there are 
more men than good Jobs to eo around. 
In Radio there are more jobs than there 
are well-trained men. Trade magf amines, 
newspapers are continually carrying Items 
showing the need for more mexl trained. 
In Radio* Eadlo's s, mating growth Is 
OPenlne hundreds of hne jobs every yeap* 



I Will train you at lioiiie 
as 1 have trained tiiinilreds 
o( others 

J* A. Vatljrhn, 420? Arsenal St., ^t* I^uls. 
Nfo., jumped from to £100 a week 
when he entered Radio. E. E. Winbome* 
H14 W. 4flth St.. Norfolk* Va.. seldom 
make.S under SlOO a week. J. C. Dahl- 
Stead* H84 S. 15th St , E., Salt Lake 
City. Utah* makes over $40D a month* 
Those ere only a few cases adhere N,R.l. 
graduates ere making much more money 
fn Radio than they did in other Reids. 



My Free book contains many more. Hold 
your present lob. Give me iust; part of 
your spare time* My 50-50 method of 
training. !ialf from lessons and half with 
my home exneriinental laboratory makes 
learning at home easy; fascinating. It 
Js uhedualed* 



Oppu^Cunltteit so great 
many mahe $5 to a week 
extra while learning 

It's easy. I'll show you how to begin 
soon after you enroll. G. W. Page* Ifiol 
21st Ave., B . NashviUp. Term.* made t&35 
in his spare time while aLudyliiG. Hun- 
dreds make 4 and £ times their tuition 
lee easily before coaipletine their course* 

Money hack IE not satisfied 

so sure am T that my tralntne will be 
satisfactory that i will agree in writing 
to refund every penny of ypur monay if 
upon completion you are not satlsQed 
with the lessons and instructions re- 
ceived. Behind that agreement stands the 
N.R.I.. the Pioneer and World’s Largest 
Homc-Btudy Radio training organiaatlon* 

ACT MOW-TIndeut 
^hat Radio offers you 

'■TUch Howards in Hadio'* is fri» to any- 
on# iEntetested m finding out wnat Radio 
ORer$* SlmpJy clip and mail the coupon. 
There isn't the allgiitcst ohLigatLon* This 
book explains the different branches of 
Radio opportunities, whert the Jobs are, 



what they pay. my method of training at 
home and now my Employment Depart- 
ment helps you And a }oh alter gradua- 



tion. A ODce-in-a-life-Lima opportunity 
Is knocking at your door. T>o VO'U have 
the vision to see it— the ambition and 
courase to act? 1 believe you have. 

J* E. Smith, Pregldentp 

Dept, flVP 

Natle^nal Radio Tn-stitulCt 
Wa shins lun, D. C* 



Otber of 

Radio 

noeding tfulned 
m«a a«e 

Sadto dealers 
Talking MevJes 
AvJailDii 
TeteyUian 

Eesearch Lahoratorleg 
CommerctaL land statloas 

My booir geea Into detail 
about them* Get a couv — ^Jt'a 
Fxet. Mali the cottDon* 



Salary three 
times larger 

am with the 
Sparks - Wlthlng- 
toD Company as 
road service man* 
My salary is three 
times what It was 
before taking your 
course**' 

H. A* Wilmoth* 
Bparks- Wi Chlnff- 
ton Co.. 
Jackson, Mich, 



Seeing the 
world 

"I am Chief Op- 
erator of the 3.3. 
City of Savannah, 
have a life of ease 
and no worry and 
make good money. 
I have, visited the 
principal seaports 
of the world.^' 
Wfillac e E. Rush ing> 
3. &. City of 
^ Savannah, 

New York City. 



3. E. Smith*. PnsMtnt, 

Natl anal Radio Institute. Dept. 9VF 
Washingimip D. C. 

Dear Mr, Smith: Send your book. I want to 
know about the onportunitieG in Radio to 
make more money and your practical 
method of training at home* This rcQuest 
does not obligate me. 1 understand that 
ho agent will call* 

NamCr,- — 



Address — . — 
City„ 



Ase. 



State^^*^_ 
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Vou CAtv pl&y tKe 

HAWAIIAN GUITAR 

jvist like tKe Hawiiilatvs/ 



PiRT Rll t>L» tfetfAt hltfl fuRt u the H>w«liftni d». the 

tncnt xiopular member *f ymir a happy tTPwd alwayR 
around you, everybody enjoyinsf and a cl mi ri eg your 

F dayintc. Get in on ail the Enod Entertain your 

riendji — or play protcsalonaTLy, Wo will belli you. 

Hawaiian 
«z|»crf direct* yoa 

You gnt enpert inutmc^ 
ti on, directed by a world- 
fa Tfioue player and teach- 
er. Prof. Walter Knlnmo- 
ku. ilo quickly reveals 
to you the aecreta of this 
faaeiaatlng;: InaLrUmentm 

C«ni*nr«tAry Caoha 

i| itec- 4~omp]cir [irl filed lewnna. 
linjriB oruLtred. Pictures exnlo In 
>rj- moT«n And no mailer ho^ 
Jjtcte you know n 1 >ou t 'w^«■n you bculn. no matler if you 

neVer tH^nched a itiuaical Ineiruttieiu, you can pMidvely 
le&rti lo play by our ptain, ea^y piclLiro methfxi. You nre 
Bure la leamE What we can do for otberii we nm Ho for you. 
£1,000 bucccbbElJ BtLidcnie. This record assum yout luocesfu 

Leant at borne tci spare time 

StuHy In aparo (ime — Ln db^olute prSyacy — tt'Afn you lik^^ 
EET iuni [u you llkiT. Even if you auti't Lnuw one tl^ple front 
□ rtoihi±r, our meihcKi in'ao simple vou becLii a piece your brat 
i a half aa hour you can play il I 

Only 4 motions to learn 

Then you can piny any mnsTc — popular sone*, cln"wcal. old- 
time- mrlv^l , tiutlvo liuwulbin pi[H — E?r icnl ja-ic — nepi^alely 
nr wJili ui'rumpaiiiitLem. V'ou'tl nevyr be lonenuiue after 
you loarn to play on this bcauiiful Hawaiian {juitar. 

wb«n roa 

enroll— 




GIVEN 



$l8ta$ao 

Hawaiian Guitar 

With Genuine Seat Grain Fabrikoid Cover 
and Complete Plaping Out^i 

Reliable rctailcra ajik 11*1 to^ ER for a plmiUr Inttrumeot 
BPtl EtULhe wilhoul the fine KabrSkpLtf Cane. uhrtA dfONV fJ 
df Id. Vrt y^>Ll ^^^celve ibla BWeel-lanrd splendidly 
built Hawaiian f^ultar, cbbc and entire pln^'lnR outfit + in- 
cIpHfinjf piclt^, steel playinit bar, tunina pipe, ctrt., wftbvUi one 
pepuy of cxEiteDfe, as soon as you enrol (. 

Pay ae you play 

Wc make it e^y for you, Srsrt any timewHlh n amatl 
fliift iT^iiy titE-nt— then pay while IcarninR, 1 1 comes 
to only a few ccnlB per lewnn. Anti iK^arln mind.- 
V'nnr only invent lEienr la tlie c-oot of tbie:eotiroe 
— wc^umWb <very tlunE else. 

No wultl9iS'»l»«gIn vow 

No waiting for n class to fonn — be^natonoC. 

Thfl aotmer you ilo, the moncr ynti wi|J rcaliae 
V cFu r ambition to become A real U; 

Guitarfat. ACT I 
or HER 

_dursc! 

|n>trs«(dN 

FIRST HAWAIIAN CONSERVATORY 
Of MUSIC, Inc. 

0th KliMr WrHilwDvrb llldi^ 

T)ept,64B ^'urk, >. ^ , 

Apprveid os a C.'orrc*po«rdf rir* 

Sehiiot UndtT ikf Lttww oftKt 
o / Nrw Y orti, 

UemlKr of National Home ftudy 
Coondk 



_ . 1 TeiNW Hnnjo.VIntrn, TIdI*, I' 

CDU0SC$ J.U-uLtar, I.FfeuI*!*, Nuja Ukol 




§«nd Tbie Coupon for Liberal Offer I 



ni»T HjAlWJUUIM COti$EFtVATORV OF MUSIC, Inc. 

•til n., Wnnlwcrth «4«, Hcw Tuftr, H. Y. 

yiuk*HTid run ht>f'OTTii*Eku 1 nbmjl y44r f>2=-tEHOQ HaWHMin •ultar' Coma. 1 
Siu iM.rt vbUfaUd U mie^ J Uolau I Want to. 

H anut 



Addiwa. 
CrtJ 



..Stnta 



THE CHICAGO DAILY NEWS 

School and Colleg^e Bureau 



Offers You Its Specialized 
Services in Choosing a School 

Last year the School and College Bureau 
of The Chicago Daily News siivecl many 
busy parents and questioning boys and 
girls both time and worry by sending 
them prompt, rdiabk information about 
just the kind of school they wanted — 
f>ersonal requirements as to location and 
tuition charges being considered in each 
individual case. 

Again this year many young people will 
be perplexed by the problem of finding the 
right school. Why not lei us help you? 

The Chicago Daily News maintains this 
service absolutely free of charge to you, 

No need to hurriedly select a school on 
mere hearsay when expert advice can lie 
obtained by telephoning Dearborn 1111, 
writing or calling for a fiersonal interview at 

THE CHICAGO DAILY NEWS 

School ond College Bureau 

Dept, Kf IS N, Wella St.^ Chicago^ Illinois 




ETPHIliTfi AmunuaiU kltd C. A.'a CKm Kt.ODQ to tlD.lW It V*WE. 

1 af Ibrnn, ntE^l torin. Only Y.lloa OctPHu Public Aecaunt' 

in Utiltocf StoU«. tvs' tnin ruu UiciE'al; i.t h«BB lii Pm.* 

fur I'.p A. cXvmi iul»na tir B-i*cutivfl poi4ll|£HVI. l'T^b>vB 

c!r|^rifacfl UEintictiii.1T ■ TnininB imiimh* p*rA>nil uf 

Williim n. [^utiiEiEuiU, A W , *?, e. Ar, *nS 1 «tiff of C-. i" 
A . *, In^lurtlr* jn™i»n Ilf AnuHiran I’vHHurc cif AcrounEulB. 
VVrlto- rntrfTfii h«it, A$E^itjfi laOfT, lliif ?'ri»f«»»i'"in that eiTB.'' 
1 .jiSbII* Cxtanilan Univ.Brai'ty, P^pl. 864 - 11 , Cbl'caai^ 
Th# III prtb''i Bniiinaat^ TfatnUH tlwtifUUpn 




B= 



AN 



C.AN TEACH 
YOU UltAWlNG in 
your (iwTi home durina; ypur 
it|jeUT t IPJ* . Twenty-five ycatJt ciJ 
Rurt'fwfiful icacililiitf pruvii« OUT ahULty 
Arlliti |1EX* ulaTiH. 

Wrirw art yur lofl* 

SCMODl^APriUEP ART 

ROOM HO. 2 BATRJlOd^NlCn. 



05. TO ^7S WEEKLY 



H.y. Mall CleTk i 
ProliltilEton Inv. ( 
n, F, n. CftTTter f 
iHlJwtal Appnt ( 
{1 nve^tl EHtor) f 
City Mall Carrier ( 
Steal I jtEpectur ( 
P. O. Clofis i 

File ClerK I 

General CJwk t 
1 1 ) Alatrop { 

nZUENT INBTRnCnON 
aidir.. Rt. LcdIi, ShuI 
yi (jwHfr far nH 

tkuH. ouiHirtaBlflii. *tc, 

NAMR.. . 

I ADDRESS. 



) SLcniHTyplPt 
} ItnmtprantliiRppciari 
) KeaiiistTe «9 
) AtidllAir 

> Siteno-^l^eereuiry 

> u.a.BArtitrPfltrni 
) CliaulTtrur-C*UTter 
} WatChmAP 

] akJired LalHirer 
i PfRiiiiiaaur 
} TypiBt 

BUKEAU, 111 AmA* 
mu FREE pit CJ eti- 1 ■ m nEwr 
rA*d "X'"'. Silirha, iMa- 
AUL BKNT PREB. 
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30 



lies 



BATH I N G 
BEACHES 



CHICAGO 



Learn ELECTRICITY Here 

at GREER COLLEGE 

Railroad fare allowed — no extra cost 



Why not enjoy life while you train for life's biggest job? Learn 
Electricity. Learn it now. Learn it here — at Greer College — 
in Chicago, the world's greatest vacation city. 

Thirty miles of bathing beaches to take the edge off your day's electrical 
work among our hundreds £>f motors, rotary converters, generators, tele- 
phone and radio equipments. Combine pleasure with educational profit, 
Leave here after twelve weeks equipped to start after the p^r (o 
$2S,000 per year that ekctricity pays trained men. 

We take mighty good care of you — help you find a 
place to live — help find a part-time job if you need 
one — and in other ways keep 
you from feeiing like a strar^er 
in a big city. Hundreds of fine 
men. all ages, already enrolled. 

You'll lind them! excellent 
com pa ni tins, and perhaps 
lifetime friends or busines>s as- 
sociates. 

Act fast [f you want to get full 
information in time to enroll 
for new hummer class. Your 




FREE 

Employment 

Service 

Our 1pm ploy tn-cnt 
<iErharLmcnt is rt-'ciefy 
to help you — 
in t reining nnd /itr 
(ffr and eve- 

ning rla^v^cs. LcMh' 
coat, E«ty term'* 



name on coupon 
brings a big Free 
Book that answers 
all questions. Tells how to get an allowance of rail- 
road fare— how^ to save of regular cost by 

taking our Autornobilc Course along with Elec- 
tricity. Greet Shops have trained over 60,000 men 
for better jobs. Come here for gcKxi training and 
fair treatment. And while you learn, enjoy life 
at Chicago’s many summer playgrounds. 

Mail the coupon and learn all about our School, 
tourses and Greer opportunity Now. 




College of Electrical Engineering 

Dept. SOIE 

2024 5. Wabaeh Avenue 

CHICAGO, ILLINOIS 




Acidr^sa , 



tnt EIkIiiuI □ 
IvlomgNfl □ 



I 

EKflflH OAEtH, 

BVpL Bute. 

PlcMC Spnd mr ynur 
11 ibi u [i.drrStt>DG [ Anl 



Name 



n 



\ 
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High School 
Course in 



att^tive professions 

^ 7\KT and 

Amuntsim 

\feyer Hoth C&mpany^ a dominant 
facDor for years in art and atlvcrti^ 
ing scrriceH wirh over 5,C^ client! 
thruoot the EnglisK ipmkinK worldji 
ofFcn practical ir^ctructiori in iheMS 
two fasclnfttins Aelilii ^pen to hotK 
men and women d Tliim inttmetinn — - 
based upon SO witle ar% e-^perimee — ► 
tran^Litea ihc maze of vacuc theory 
into demonstTH ted f&Ctt 
it^d home study instrucrinn. If in- 
lereited in a career in either of thcio 
well paid professions senj for free 
book on ) An { * « p } OX {2) Adi^etiift' 
Ingt .p)w 

MEVEK. DOTH COMPANY 

UKHMAH um. AT SOTH.iT OtPLltdCHKAliO 



Two Years! 



You Want to Earn Big Money! 

And you wiTl not be HtJsfted unlei* yea earn oteodr pro- 
motionp but are you prepared for the job ahead of youP 
Do you measure up to the standard that Insiues success? 
For a more responsible posttion a fairly good education is 
neceasary- To wriEe a sensible business Tetter, t o prepare 
estimatesp to figure cost and to compute ipterest, you 
must have a certain aniount of preparation. All this you 
ffluat be able to do before you will earn promotion* 

Many business houses hire no men whose general know^ 
ledge is not equal to a high school course. Why? Because 
big business refuses to burden itself with men who are 
barred from promotion by t he lack of elementary education. 

Cab You Qualify for a Better Podtioii 

We itA'ive a plan whereby you can. Wo can give you acotti' 
plete but simplified high school course in two years, giving 

E ou all the essentials that form the foundation of practical 
usinesa. It will prepare you to hold your own where 
competition iakeen and e3tactin|th Donutdovhtyaur abili- 
ty, but makeup your mmd to it and you will soon have 
the requirementfl that will bring you auccesa and big 
money. YOU CAN DO IT. 

Let ys show you how to get on the road to success. 
It will not cost you a single working hour. Write today. 
It costs you nothing but a stamp. 

American School 

rVpL HC-47 OrcEcl Avc. *Tid J&fith Sl* Chlc^io 



.Architect 

.Building Contractor 
. Automobile lEngineer 
.Automobile Repair ntaa 
.Civil Engineer 
.Structural Engineer 
.Buainess Manager 
.Cert. Public Accountant 
.Accountant and Auditor 
.Bookkeeper 

. Draftsman and Designer 
.Electrical Engineer 
.Electric Lights Power 
.General Education 
.Vocational Guidance 



.... Business Law 

....Lawyer 

.... Machine Sh(m Practice 
....MechnnicaJ Engineer 
. .Shop Superintendent 

Employment Manager 

Steam En gineer 

Foremanship 

— Sanitary Engineer 

Surveyor Mapping) 

.,,,Telephcine Engineer 

T^egraph Engineer 

... .High Scb^l Graduate 

Wireless Radio 

....Undecided 



Am'sHcan School 
Dopti KC-f? Draiel Ave, Mnd SAlh St., ClucBga 
Send me full information on the fiaibject checked and how 
you will help me win success. 



Name.., 

A 4 dre» 







FREE BOOK TELLS HOW 

YdU Clin Quluhly nullify for pnHlUoaK 
paylEUT ^0 tu u Week In M<rUon. 
Plcmre, Porlrsilt, (.■oiBmercla!orb'cw« 
fiintogTftn tiy ( 111(1 ftniftctimn, or (Uart 
ynur nwn btulncss. eKpe-deuiR 

H«4'(led. 

ca mtRA OR projCcto h given 

l«irn at hanac or in our Bfcai Xcw 
Vork SHudtnii. Write fiir I Mg > rrttu>t>k 
of Amn.ESn{7 Opnortonltie^, Jr»h CtiaH 
dnci Caiuieriior Pruji.cbvr oITet. 

N.Y, INSTITUTE OF PHOTOGRAPHY 

10 W«l llnl StTHt NEW YORK D»pt 49 




Only riTKH^n mlampu n flay sLlTi Ulcsc WON- 
DER BOOKS irsii (irerore yr-u f-ir a c^Hid 

Drultinp Ir Ipsh- 1' ihik>ea.rl Merhanlcal 

_ _ . BJifl ArehiLceturai nrariintr trorn nimpie 

rOr BBQininiCrE isirn^isrit line* to Imporlaul, ecmplex plana, a 
ttfp cE a timtf iMJlIt eKCccdidly for beslnnp.m. 
for men trlUl only nr^nininr SCtiOoCInK. Dnift- 
biFt room ptaetlec pltu ttiffineefinff lunde eosy 
and! cleorl 



Wrltteo so you cun 
undfirstunil every 
ward, by IS famaua 
Engjneera aufl Ar- 
claliccts. DFlIiHr, 

neatible hLnfliue- 
pns(^. lOilitl 
bine ^IntBL charU 

Knd I'rtbHi't* 

/nv Enf m hiTb4 

ipl> kji inpp'iiHhIrHJ -ar 

Ear -ifa^p |(4 h Mb. tf 
ir^u idbJ c9tipo(] jmhi#' 
diHiElr. 



Btg Field — Big Dtmaiid — Big Pay I 

CaikipaU-ut OrnTtiEBiD nri iTTttiiilT hmhIcJ T,(hL jmiw bi ad 
uid. ■HHUud'afiiu'iiLf Ikm ■.[. -iJiil' bo llUCa b «««4. 
ThHi't luai Liw IwfiiLaiDr — f*r Ahh Utt 

/«F rid-MB'iTWHl/ FleuHiit. iiHciDBiiBi '■flink, wiir to bearA 
hd! dci. Lwm qol^k Titli tlvn* L«ou-~-himI eduihb (or h 
ML yiLEE. isd Mfl Im t^hthIEI 



I 






A t/tof'3 Con-futflng AfftnUeriMp ta if^i^ 
7 ’fCifrPt(f« StKitHs irott ' 
frtf. in fiU rrajrfrrj uf {ttia fumnUM 
perfffl of firttfUnff, Mann 
uwrtA more lAan cost n/ bootty 

AHM-rlflAH TuhHiul balHtv 

Do*i. nc^L*, swh a «B«,, chtetn 



tv 

trotc Qfrrrt 1 1 
I0VJ Cwf«^ k 
feir thot'i I 
ty Jli 






a tntrUan Ttchnlc*! $V'tl*tf 
■9 pept. PC-lS, SSth K Dr«al A V*., Chicago 

Send fntf 15 days’ free UBC f-votij me set 0 1 t^R A FTIP?0 
la return for niBltiim this eoupDa promptly aetiil alasolutely ^kCE 

^''jULMffrn A 112 plates, exteriors, In wrlorftpmd i^bdb. E 
will tar Iha Taw aibU diliVBtT aharim ll I | riLun bodki ki I A Saji atd 
ana tch ncLlriiii. n^L V 1 tv kMt (Mh, 1 wOt mm !■ AD uUf 1A dara, 

ta.Hi' B viqaB (] 4.VT (BtiMlBl iMtl brlaBl 

AfU/ff# ...... 

AaUftta 

EmpIOVti - 
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365 Shaves 



\Wth the Same Blade 

—and Still Goin^ Strong f 



T ITIXK nf it! kepn, mnl fihftvtw a yekr — and Sot on^ 

pi'iiti]; for bkdofi durih^ the ’^‘he.ile tinif! ThRt's ivhjit jin 

amaiiinjE upw phavin)? inventinn did for .1, \V. tilbury of 
Oklahonm] Amt D, f^arroll of l^cnn^ylvania Kot H;cv folid 
year* fit niick nhavwi mit of an. old blade that was ju^t aboiit 
worn out to beiESn whth! No wonder esperte everywhere are 
nimply nftUjniahed! 

KRlSS-KllOSS — the remfiTkflble invention that in&kpfl inich 
loTiK-diRtanre ehave rpenrdH prswible— drflervoR to be called 
ittueh iiiopc than a wtropper. HathcT it is a iMsip^-HTopper tvr 
blade rejuTi^nfor. Alniost Htprally. it makes a rtew blade out of 
an old one- every day — makes hund?oiiii of keen, quick ahavrs 
blosaono W'here only one Jfrew before. UiilLI you've seen 
KROSi? and Kwted ite. unoanny in^:onuity, you'll never knuw' 
liov,^ really er ofsational it iat 

MAGIC diagonal STROKE 



KRiaS5-KROSS emnlci5># the dwonal atrelte. JMime am a barber 
nwsi. Xevor berort ba.i anyone capitureil the sieefet of reproducing 
thl^ stroke antomati rally. Kieiit "lucky Eeatbnr eroov^" do tht- 
irtcH In 11 ecDondis with u prcci*locv U [ah(^ a (iiaHUT harbtryeflm to 

Rut ttiai’n not all. KRTf5Si-K Hi embrnheR at 111 another feature 
that lias bittiertn banhai meebanleal reproduction. It sLropn Irmn 
tifnnf tn absolutely uncanny the wS.y Ihfi etroket; jcrow 

lighter and bqbter until an adJUBtable. autotmitie jlk! fhea Up Aral 
not] flea you that your blade is ready — rriib rhfi Arcnefl^ fsiAf^tp 
fact fAisrf jft’rf can fflJtcf 

SENSATIONAL OFFER 



To introduce KRt.^lS-KROSi? I nni fni'lnif with It Tree a ntaw kind 
of rrtJtor. Instantly S-rllMslahle to any ahaidnE poRlIion. A JHq r>f the 
finger makes It T-Ubaper straight or Ulagoual (new way}, uives a 




RHODES' KR15S-KR05S CORF. 

I>cpt. K-JT13, 1411R Pendleton Ave.* St. Louis* Mo, 



sliilinf [n.Rtead of a puIlEng Rtroke. Reduops beard resletari^ ^5-% 
frnnoti free wltJi i Kpedal-prH/crHFi. blades which, renewed with, 
KH ISS-KROSS sCrmppcr, :sboulit lasC yOu from five yearn lu a lifEV 
tbcrte. wtihout any ehi^gemiiun: 

GET FREE OFFER I 

Send for mil itiNirruftfion on tbesesurpniJiiHii ciew iin-cntLonKtouiy. 
ltJfu4-K ItnfUf |ironuct±i are never In etOTf^ Ynu U-ent direct 
with me or my ULilhorlEetl rcorp^erilatlve. VVrIte for lllustrateij 
i]^v,c;iiip||yti and full deCBtlM of free nHot ofTcr. It 'a even more re- 
markable tfian t can tell you in thbs ftlxorf Apace, Clip the coupon 
uow. Mall Ll tuday. 



AGENTS $30 A DAY 

Nfu.kr bift mon r v -trlcli KRfSR-Kll.OS.Si4. Cjlvinft ew-B^F 

I'RBE raAora tnwata your profltn nma^lngly, H. King 
iriBcl* $.ba In line Ubi L. SJ, o, c SID4 Ifi 3 dvya, 

Dthera average !150 eait u» to S75D a niitUitbl' AK>^- 
TTMF. work{>r!i 4 OFriCIi and F.J\CTOHY men make 
extra n day ahowlng KRISS-KHOf^S to frletida 
nnd Jcllovi^ employees. Crct details at once. Check 
liottura of cuLirH'" nnil mnlE, it tonlglit' 



Khodea KtiixS'-Kroas Ciotpr^ Dept. K-371J. 

I41H Pernlletun Avenue 
$t, lAfuis, Miasuuri. 

Without obllKntlon, ptciuie wbd me Illustrated de^jcrfptlUD 
and Tull detailii oT yoUT Ppeclal iTitruiiuctnry ofier on KHISS- 
KRO'r;^f^ ftLjper-atropiJer imd I’w tt: s-way rntor 

Naiue. ...... ... .... 4 . . 

Addre^t. 

Town * . StatE ,-.-4 + ..... 

1 ! } Cheek here If Ititere^ted la making monei' aa authorlted 

K R IS.S-K ROifr repreivntatfvE' 
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you ptedge 

yourself to secrecy we will 
teach you the secrets of 



Real Professional 





pr- SWrla* 

vJy Am mj h muft* 
anJ ifdfur 
a/ stfflii Bi' vu 
mrM M 
OMpfCksmi. 



Be a Magician! 

Earn SZSO to Sioooa Month 



For the firft time in the hiatcry of the 

guarded secret^ of Mystic Art are ‘ 



sacredly 

revealed. 



How at last you can )eam to b« 
Profesaioha I Magician. Yea, and you can leam this 
wonderful art end ^tekfy AT HOME. You are 
taught the m^teriDiis Principlia by which the F^fes. 






Bional Magician works. Eut before you can study, 
you must sign the Magician'a Solemn Pledge of 
Secrecy. This means you are getting the guarded 
teCTtds of the Magic Professkun 

Mon CoujNHi Botow Nourt 

TmtMI Syttcflif Ino,, SfodlO C-i3S 

■fl* RoBiijalda Avaaiw Clil«ag*« ItllBola 



Tarbell Syitem, lue^ studio c m 

19Si Suiayaldft Arenoe, Chicago, R], 

Genllemen: Without any obli^tion send me your free 
literature and information all about your wonderful 
'Tarbell Course in Magic.'* Also tell me about your 
Low Price Offer and Easy Payment Plan. 







Trade 

School 



Auto Mrchanu: 

Avinuon MechNnif 
Sjartingt lightings tgniiicMi 
Electric Wdding 
0*y-Acf^lcnc Welding 
Machine Shop. Battery Repair 
Etecirical Course. Radio MccKanit 
Plumbing, Brick-laying 
Plastering, Tile Setting 
Mechanical., Architectural Drawing 
Blue Print Reading 
Building Estimating 
Show Card Writing 
Window Dressing. Sign Painting 
Commercial Art. Fine Art 
lYrJfe /or Cotahg JO 
Brooklyn Ertgiiicerlng Institute 
<Op«Airf by Bedford Y, M. C. A.) 
Bedford Avenue, Brooklyn 
New Yorlc CtTy 



CULTURED SPEECH 






AT LAST! Something New! 

Learn Cull urwl Speech and CotnMt Pro* 
titinciution tiuickiy from phonograph 
re^rd*. AUmj increase your votabutury 
thin new easy wav, a fluent talker 

— cultivated iiptoeb iB bsoeial aiid huet- 
nntfl fljQtsct nf the .fimt importance- Tnl^ heit « 

"learn by LbtenLuK''' method htehly recom^ ^ 
mFciUed by iBadlng eduoatnrn. Hreof cIb aCQt on 
free trial, idli hr Jnfiruliiia lad f na l)|f Tpl. Rtibllpltaii. 

THE PRONUNCIPHONE INSTITUTE 

3601 Mithfgan Am., Dept. 135- C, CHICAGO 



as 




Practical Training on ma«a|ve Lav-Put of Evi»nslv« Elecirtcal 
Equipment. AflnatUTc WUidlhg. lC>iqisc VVlrLUifl, LileCirIr Wcldinff, 
El^inc llflrlgcrruioi:^ I’ftwCT Plant ■!, ftwitctUsHiarflu, TTaniformce-*. 
MirtTfr?", < iCtifTatidPL It.'iillFt Hirttcrlca. ALtriimohPc CoLtrse included 
srilitoot pstrn (VjpI. Write TiidaF for Free CatiloB 
cot EM AH ILEC tni Cal rchool. iftaD weip ne„ k * ww 9 m 




IfsOMseandGire 



t# 



Yni| Oiui qul-CHly ciired I'T you tlammer. Send in cents eo(n, 
ofaiAwtHi. furass page cloth bound book onwtamnjerlngancl 
f^tuttefuig. itielEu how i cured tnyuelf filter i^tammerfuc and 
dtutberlng tor W ycufs. BENJAMIN M. BOCUE 




ll/HY ^rYT «p^tid 9|uing. Summer and 
rv ri 1 nkJl patherlna butterflies. In’ 

fKotflT [ buy hnndreds^ of hliHla for coEleetlbiiFL 
Home wartfi SI to $7 each- Simple oiudcHjr won 

luy lbrfifki£i 4 Ah.i. pk+iirT-p. |H-i«e-lial. ffaud IN o»n, 1 * (rwil 
Iw '*■;»' lf1i|B<r»tnt ProipMlui l>rrc(ni WTidio.! btiUjArDH^, 

Hit. SUtdl-AM, DbUJI IN INaidTV, 

PMt. a. U*± 1 *M- *■!> Olay.. CaH. 



I LAHN WATCHMAKING ENGRAVING 



BT OUR PROFIT-SMARIHG PLAN 

OUR GRADUATES SUCCEED 

Oh vi aur lo-aa atodiala ifeartad ia a inTranll ■tT’-’-Hn' 

iJtN ant I3D.DDD a rnr, 4N'>ttiit ba WlrtoniLD, onr tlD.HIQ 11 m 
iSrwt irni. IV r Q* liicl'i Call 4 f ■■fit* Icr FRTB VODE. 

Chteaco Bchool of WatoNinriiriiCi, Mpl SSffl.HIff. finriltk a..ClllCjlW 






U1 tra- 

Ifincjrm 

Plane 

fJ ote or ear. Easy rapid 
I'CasoiiN for adult begicuiera. Also Self-iiwtnie’ 
liop aypiem for advanced piAunta. Learn 358 
Bass Styles, Jaii Hreaka, hundreds of 
TViet Endiuga. Hot Rhythma, Sk>ck, f^tomp 
and Dirt Effeeta; %ciip]iOfile and Wicked 
HarUiduy in latent Radio and Record Stylet 
Write for Free Booklet. 

nTEStUH PUM ICftlMl, 1K34 W. Um St., tm hiiptai, CtW. 
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ttire you Lh'^n yau do It yomr- 

belf and ftfdr It. 

Thus i'ou acEiiallF tmcl'i younaeU to be- 
come mil Hc;cuui).>ll4(l]i!d musician rleht In 
your own tioRie. Wlthoiii any lunir haum 
nf teci]nu.q onvcilcc. WlthOUL rttiy duJ or 
imlntfSTPstlug ^c:aEc» y&u leiiirn bow to pkiy 
read music from real notes. 

Free Bo<.>k arui Dc nuMistration 

Lesson 

Our Illustrated lYee Book and Free 
] ^emomt ration fjewnu uSplJiJn all about thin 
renjarkable tU'ethcKt, The booklet mH &I™ 
t'fll you all about thcamAelnjruow/lufcPiidrfc 
f'lnef:7 {'ontrol. If you really want to learn 
to play — takifi' this opfion unity to moke your 
dreama came true- It«Ul thO Hat Of Instru- 
ineot* to tho Irft 4 ■rtecidc'whlch you want to 
play, an<t Uie EH‘htK>E oE Nf Uklc will do t tie 
retii. jfte n-ffTiTfli' cws( 0/ mitt a /rw pmnf« 
a tinv^ Act NOtv, Clip and mall thin eou- 
pob Eoday, and tho fasdnatlUR IYm took 
and Free DcmOuntratlon l,e£nou wLlt ba aont 
to you at onoe. No obTlaatlon. 11. :9. Bchoo! 
of Miude. Bninayrlok Eldjf., New York 

ritv. 



S. School of Mutlc. 

7$ llrunEwlck IlldA.^ New York Cfty+ 
Pleane nend your free book. “Mufdc 
IjataOUK lu Your Own Home," with llltrt*- 
dlictlOli by Dr. Frink Clrane, Free iJ^man- 
fttmMi™ l4i?«s<.iTi and tuiniculars of your 
e«i>y payment plan. I am lat«rosted in the 
fullovln^ oourv^; 

Haw ynU 

iniitrf 



Name 



Addrean. . 



City... .. .StntB 



WAS just nbout to enter the room 
wben 1 fjverhnftrti Rill j$ay{nai ’’ft'll 
neetii Ilka old titnes to have Dan with ij.s 
UKain'!"' 

"You'd better look the piano!" name 
the laugh] rm rejoinder. 

“ NoiigciiaeC He won^t hav'e the nerve 
to play after what happened the last 
ti me! ' ' 

" That won Cl ahabby trick. I alnioat 
wish we bmln’t pulled it. . . 

How welt l knew a'hat they wera talkluif 
about! 

At the laat party I had attend er| T hid Rat 
down it the pinno and Ih tny u^ual ''''Chop- 
ell eh" fsusjdon started playing F?ome popular 
mtinbem. 

Before Iona, however. T hod ’noticed qiI 
uiiuMUul BtiUiiCiM. f i^toptKd play I lie, turned 
uruund. and «aw— 'lAe reom irttr 

■ □stead uf cmertaiutne the party, ns I ha<1 
fondly Im9uflucd, my hnltlnff, fi^rumbhns 
perrortnhiioe Tjad been a miJwnee. 

Burning wdth Hhame and IndLanatlon I 
had determined t« tum the tablE». At bwi 
tonight, the moment bad Come. 

Fvfrj'One aaemKi ovcrloyed tO &eh me 
again — obtdouRty glad that I hail evidently 
forKlvBxi and fohKotteh l&At year's trick. 

Suddenty I tufneil lb Ell! and said. "Hope 
yoLi'va had the piano tlLOed. Old boy. I 
feel Jilul Ih the mood. . ." 

Instantly the fhendLy atueRphcTC etisiiged. 
It was amusing to uee the look that .apread 
trom face lo lace. For a momierii no one 
spoke. Thtfl, fust M T wju* sitting down at 
the piano. ifOmepite called r 

"For heaven's sake, grt away from that 
plAhOl />on'f spaV Ikf prtrty.''" 

'That my cue. Tn- 

Pleid of replyliur I struck 
the Unit biihi of "SUh- 
down.” And howl Es^ity. 
smooth] y with alt the verve 
and p'^pTmHlorL I had alwsyH 
longed fort 



1 Foot My FfiendiS 

The guests a^ped wltb 
AEnaaemenl. FasclrifttciU 
Rcskrrsly beheting their earfl. 
they drew nearer. 'WTicn f 
Anl^ihed they Joudly clam- 
ored for moro. Time and 
again, when 1 would have 
stepped, they eagerly In- 
sisted nn "Ju^ one more, 

pleaBct"' 

When they dtiaEly aTlpweil 
me to leave the piano I 
turned around and saldi 

"JiHTt a moment, folkal 
I Want to thank you for 



Which IniHtruimetit 
Do Y ouWanttoPlayl 

Hawaiian Cutter 
Organ T^rurtiaaiiJTrap# 
Violin Mandolin 

Piccolo SijjEbr Singing: 
Clarinet ^ ^ 

FI utc 
Harp 
'Ctllo 
Guiiar 

VoLoeand Speech Cu 1 1 lire 
Aurorrmtic Finger 
Conrml 

Pis nb- Accord ion 
Banjo (^Plectrom^ 
5-String Of Tenor) 



What yuu did fur me laat 
year! " 

The eayer^ lauglilnjr 
fa<!(M turned red with | 

embarrjvjsmfiiit, One er 1 

two pCtbe hoyi; munnuretl 
an apology Seeing thdr 
cpnfu«?tnu, I eojitihucd: 

"I mean ItE If you badci't 
opened my eyes, fd still br :i 
dub at play I tig, I wetd iujlnc 
mighty angry that- night, I'lJ 
admit. But It taught me a 
le^on. And believe me, fulgit, 
when J think of the real 
ptrasure 1 gpt out Of [dhylog now, !'m only 
Hofry you didn't pull that trick. BocnerS" 

Bdofe IcttlTur me go home fhal olght Blit 
demanrKd, did eeu do ut" 

I laughed. "“BTiy, I Jim took advantage 
ol a ncn- way to Mm mastc, that'a all[" 

"Whatr Didn^t you take les-‘K>ti 3 from a 
teacher^" 

"No! J Uiv^fii mt/urlf.' iThen that trieli 
showeii rriP up la^it year, I aerit to tlie U. S. 
.School of MurIc tor one of thdr Free fJemon- 
st ration l^Hon.ii Avetl. it proved to be io 
much eaHLer than I hani huptd fqr, that 1 
seat for thp cnjupletc course, .-vnd heileve 
me, I’EU mighty glstl 1 did I There wann’i 
any eiipennive private teacher to pay— and 
al nee the Iraaortc came by friail, 1 didn't have 
to !4ct aside vaTuable nours to study. I 
prncldcefi only In my x.panri time. O fC’W 
mlnutCB a day. And the course la thoroughl 
lliTiy. almcst bsfotE T knew it. t could play 
anyrA^lnp— ballads, rh a^iKodlee. liCs, Jbee !'' 

Ynu necdtiT know a 
thing about music 
tp cake this 
pleasant, rapid 
course 

TliEs Rtory 1? typical. The 
nmaatiiig jsucees?** Of the men 
ttnd women w'hn take the 
U. 3. School of \Iipiic cpurRS 
is largely due to u newly tier- 
feotei] niCthOd thkt makon 
reading and playing mualo 
hs Him pie HJ( A— B- — C. 

Even if you don't- krunr 
one note from another n-nw, 
you can eaeily eranp each 
clear, inspirlnK' le^eon of 
thiR flurpiislne courae. You 
ftlmply c-an't go wrong. 
Flmi, you are taid hOW a 
thing Ifl done, then a plc- 



Ukplde 
Trombone 
Ck^mef 
Saxophone 



Dorit spoil the party! 

. . smneone called when I sat down at the piano 

— a moment later they 
got the surprise 
of their lives! 
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Dept. 534, 4Q0A Fleucroa St., 

[.os Aflflvlca, Cflllfornta. 

iiw bic Fr^r UlypHriti'd sdEdIoe oF 

Elr''i:(TKa.1 Oji^rtunil ir* «^'vwi'iv how I cao koua 
guicUr Mid Kcl k Hi|.f‘ay £J«trJiiid JcJ>h 









iStu'L#, 



Electrical School 



WKat Kind of a School Is NATION^ 

NATIONAL ia a ^Million DoHar institution — 
cHtablbhc'd in 1005 — rccufjnixeil tlirou(;(i<jut. thf' 
electrical industry as one of .AnicTi{‘fi^s fore- 
most trade achonis. NATIONAL offers practical, 
int^fiLsive training in all fleet rical Ijraiiciics. All 
technical essentials included. No a(je litniU No 
Iirc\'Efiii.s cxfU'Tfcnce iicfcswary. Life Hrludnr.^hip 
privilege^i. Start any time of tlie year. 

2. How Long to Learn Elec trie tly ? 
NATIONAL jifoperly trains you in the short time 
ctf G to 9 months. I -pon eompletiiig this Condensed 

you orp fully QUftllfiivI a PmcKrul, Competj^nit 
mtfwtrlciftn. tirui you liavt not riHlii'J your cJinnces of employ- 
mepc becauHp uf infriinr, iacomplet? in^trupfioji. 

3* What EttipLajment Seryice Does NATIONAL Guarantee? 
NATIONAL CUAUANTEKS to ^-ivc unliioite<l anJ L-.Tctr:it 
Ein ploy p^entJ^cr vice tostudenls vi'E^himr to ejirn 
.hi [q learn t anri. to titurtcd in the electrieal 

field. I’his iv the inrast 4iny roput-abk ach4MNt enn Se expected 
n> do. 

4. What Inducements Does NATIONAL Offer? 

NATIONAL offetia A' DU the very best terhnical-praclicAl 
train in jT that money can buy at a eost '.viUiiin every man a 
reach. It dfie? not offer to P^*y your ru.itri3aJ fHrtf 

board or other personal esprensw, preferriaE Ui limit 



Btid tjoard or other personal espeji 

ita activities pi th^i I^TtOPER TRAINING DF liilEN FOR 
— SUCCESS. 

5. Why You SbpuLtf Come to LOS ANGELES! 

IvOH ANGETjES i^i tno heart of the country'^ nuiat 
mpid olwtrieal developTucut — aa vi'ell im the world's 
mwt jfl'^al city in wliich t« Jive pnd prepare for 
auccona itt cieetricit>\ 



££ B 



AMUSE 

THE PUBLIC AND 

EARN 60 WEEKLY 



No e.\fKnence required. Wonderful op- 
portunities for men and women from 18 
to 70, Stay at home or travel. Nothing 
to sell. No canvassing or soliciting. 

FREE BOOK 

EXPLAtNIBfG 50 WAYS 

Entirely new plans* iCundreds earning 
from S60 to SlOO a week and more. Write 
quick for full particulars and free book, 
Trihing in s^estment required, 

Star«k*ap*ra retnilinj; cigars, drugs, gro- 
ceries. c^ndic9, etc. Vou can add 3A0 id $50 a 
week to your profits vHlnoul interference with 
your bui^incss. 

If. G* EVANS « CC.. 1 S 28 W. Adsins St.,ChicaeaJlt 




SENT ON REQUEST 

FlEinfijl dL^cuKfjinn oT thix Important 
jiijFvfilem sml of ia'itMt grtJwLtig oI Vnta- 
tkonal Trades - MechuiilC4T neJillstry. 
or Kptvlal InterEiH-t to men Of 11 1 1 Jigew. 
ticiid Icr Boltetln 2 - 

BOD£E INSTITUTE 

E7i&3' Dn»dif»y. V^irk 

Utlf H l^r-npul • ‘Phlliui^'hphl* 
w CiHirt br^KikhSPii 



”ur 

YOIR 

Mj J I J7.J 

* I'ffir can rfti^ m/tgUs like ttriit (juicfclt/ 

Write toduyfor our FKE:C BOOKLET, U U-IJa how to |s^m to play 
Ha mi. OfK^u- ^^clin, Maadnlin, GuiUtr. BaitKi, Eitc. Be}dnncn.Dr ad- 
vanced playeTS. Vou pci y a* you leant. Ct^aLg oaly 9. Icvf c<^attt a day. 
Thousands of sadshud Htudents* 

AMERICAN SCHOOL fri MUSIC, SI MAnfutlan Bldg., CHICAGO 







Learn Wateliwork, Jewelirwork 
anil Engraving ^ trade commanding 

^ a i’fK'^d hal.trv, apfl your 5vt‘rvnres 

abvay?^ in f]r-r I iFid. Address Horvlog'ical, DejA, P. Uradt:y 
1 nsi 11 me. FEOi^ I ,'\, I LLINDI :S, lor aur latest catalog. 
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I'nimed To Ice When 
ITtied To Ihlk 



-But Now 1 Can Sway An 
Audience of Thousands/ 



I IlAP b^n bfuthful. Whcti trying to |:»n 

even fht mu;dt eommanblAco eonverKhtlon my vd1c« rouhi liound 
imnatursl ^-ct rny and hnees would ttemble. Olton £ 

would listen to an aTgument funonH a mtouo and bofome ho lioenly 
lnt«rMt«d thnt 1 would want In votee my own timidity 
wQiild keep DIO Hllpnt, I never hpud the conrflint to ntand up for 
what I hoEW to be mv — I wa-q aHwayfi afraEd of “ wltut -p^plo 

would Ray/' of rfdleule. f^fnee my elilJdliood I had Nad 1 HceTOt de- 
Rlre to appear In nubile — to be active In nolltl<^ — but my abyd<^ 
woR Ro KTsat that 1 tumetl to tee When 1 thed to talk — In even the 
BOtalleRt eatherlcurl 

My Itiabillty to talk tvsr alRO affertlrtii my bUiiiEll'CKH micecea. t 
dreailtxl yolnR' In and a-^klng lor a ralRC — l Wh* afraid of apy 
MtuallOtl that meant iIRlntr "ty volctj— -havlnjr to csprcsa mysplf. I 
dldli'L know how to prepent the ideua Which t was ante the drtn 
could uat. I wan jpKt a plodder— a tnieh horse^ capable of doing a 
lot of heavy work but of no une wbrTe bt11l|ati| perrormanCe WRr: 
rttiulred. Often I would neie men wild were not naif HO thorough 
nor flo hard workittg ha 1^ promoted to posit Iona where they made 
a briiltlAnt Hhowimr — not through hard work, but tbrough their 
ability to tidk clevofly and coiivlndngly — to give the appearance oC 

being ofQdlePt and 
aklllfuL 

Iti TweTity 

[Minutes a Day 

And then auddeiily £ 
discovered a new CaHV 
method Which made mC 
a lurccrul RpCakct al^^ 
mcHst ovcmijihu I 
learned bow to domi- 
nate one mati or ah 
audience of tbouaanda 
— 1x0 w to aay 
riaht words at 
Untie, how to win and 
hold the attention of 
those arnuTid me, bow 
to eypreflfl my thoushta 
nlcDpfy Bhd clearly, yet 
fn a pleaalng, Interpat- 
ing and amuHtng way.. 
In JiUit a few mOnthij: j 
was able to make caPL- 
palgn nyeechen for A 



Lust the 
tne rignt 



What ZO Minutes A Day 
Will Show You 

How to talk tK-forc yourcloboT l**drte 
How to propo&c aod respond to toasti 
How to adoresa board mcwtlbdt 
How to toll cntertaEnina Btorles 
How to make a political speech 
How to make after-dinner apecehea 
How to convene Intereatlotly 
How to Write letter# 

How to tell Trp<rite gpoda 
How to train your memory 
How to enlarge your vocabulary 
How to develop aelf-eonbdcnce 
Howtomcaulrc a winning peraonal- 
Ity 

How to strengthen you r will-power 
and amblcloa 

How to become a clenr, aEcctirate 
thlnber 

How to develop your power of eon- 
ceatratlon 

How to b«^me master of any slcua- 
tIOD 



local candidate — I who a Fhnrt time before had turned T.A Lee wbed 
1 Tried to carry on an cirdman' cenverRation! 

^uoh I had won salary increBa^ pEttEUotlbtL, popularity, pcivcr. 
Todaj.' ] always have a ready flow oi speech at my comtuand. I 
AID able to rl>ie to any occMioh, TO meet any cmemcney with just 
the rkjrtlt wordw, to approach all of people wEth ease and fear- 

lesisirietss. And l acoompllifhed ali this hy neveloplmf the natural 

f ewer ut speech pOksscsnsl by everyone, but rnltivataJ by ho few— 
Y rtdnply upetidlng 20 inlhUteA A Hay In my own home on Ihla moNE 
facclitatEnfl subject. 

SenJ lor This Amasinifr Book 

Ttiis new method of tr&inlail is TUtiy deserlberl in a very IntermiL- 
Eng and liilurmaiive booklet which E^ rn>w besixff miU t<» every one 
mallina the coupon below. This book Is called, fttm To u'prt 
womfiTt lrwd.c. In It you ire shown how lo conquer t^ta«e 
fright. Aeir-consdoUEDCKj. timidity, bASPfutne-w and foar — thone 
things that keep you i$Elent while man nf leaRer ability get what 
they Want by the sheer power of convincing apeFch. Xot only mEn 
Who havd marip mlElldP^H. but thounaTid^ have sent lot thlii bOok- ^ 
and arc unstinting In their pralne of It. Yon are told how to bring 
PUi and dovciop yuur pricelcea “bidden knsCk^'-^tlie natural iflft 

Within you — which will win for 
you. ^ vancement I ti position and 
Hslary, populatlTy. Horlal OLand- 
Ing, ^wer and real aUeceuH. 
Vou can obtain your copy ab»o- 
lutely free by sChdllltf the 
coupon. 

NORTH AMERICAN 
INSTITUTE 

3601 MieKirari Avt+ Dept. 13S-C 
CHICAGO, ILLINOIS 



• North Anieclcan Institute. * 

I SUI Micfalgan Ave., Dept. ISS-C. Chicago, llllnPls. | 

I riei8c send me FFtEE ami without oblEgatloti my copy of i 
your Inspiring booklet, /fom To h"orJt K'csulrrf H’flA P'nnM, 1 
I and full information regarding your Course in. EffacIlVCSpoahlnf. | 

I Kome j 

1 Address .. .... | 

1 City PtATC ...... I 
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BARBERING 



Now One of the Highest Paid 
Pr<rfession$! pa 

Every Week! 90 *” 1-50 




Easy 



Learn 



Quick 
to Earn! 



ThnE^B TiARTiElllNG fnr YOU! And thfl 
iw'if part til it atl ia tliia — actf nti fi barberjnjf, 
fu? taueht the modern MOLKR way, makca YOU a Manter Bar- 
ber in a aAorf cmirae of initnrirf frflipunff± jiH tmnU Ymt 

aoci) step Out as ymir OEJ7FT ItfjfljiH if ytiu wieh, in your oirn flhap^ 
which we will gladly help yoa equip. 



MOLER Graduates are Always 

Busy e MOLER trained M en are always given the prefer- 
^ cnce^ for they a/oMC poesEfln the Valuable,. 
MOLEH training in the appUcateem of all the Ifilcjtl 
Barbtrinff mfihods^ indnding the Electrie hair Cuttern the me^ 
chanical luasiaag^ aud the latest in Indies' hair bobbing. 

MOUER alen gives epe^al training in Indies' inarColling nncL 
an easy praetii^ course in the trea, L ucent of ski a dJaenso^, 



EARN WHILE LEARNING! 

" W here there's a Will there's a Way"’ to earn RIG p*yt 
Write ^ the Dearest MOLElt Cullege, thfre it one fieor jf^u, 
nnd learn how yon ran emm while Vou learn the barber trade. 
Ask for the nftw' FREE MOLEH Barbering Booklet B. Find 
out HOW MOLER lielps you help youraelf .\FTF,R you grad- 
uate, ne well as BEFORE! Find out why MOLER Alen. are 
mnkjhji; DOURIj^E the money nthera made li^t year, before 
Jjndjea' .Shingle l^obbing bpcameiHj popular, Vi.iu're NEXT in 
line for big pay— the MQLER way. iSiend Coupon TU/3.-irf 



Standardized Branches 



Moler System of CoUeg es 



13S E.23rd Rl., NewYorfc riiv, 
512 N. fliole fiL.. fhlrajirit. 1K- 
910 ft. Clh «t.. ftl. LuoSh, MO. 
901 Mafn H!./ Mu. 

306 E.4th St-.CIurlnnatL CMilti. 
216 Huron Roiul, Cleveljincl, 
Ohio. 

559 MichtFaiJ Uetrcjlt, 

Mich. 



log l5th fH., Omaha, N«hr 
50 1 Ei. Water St., Milwaukee. 
Wid. 

61 Fursyth St.. X.W,. AtlanEa. 

Oa. 

S] S. Scicoml S-l.H MemplilaH 



Tenn. 

9!3 Main I3ai]jts, To!(:is. 



Address Nearest Branch 



Please send me without obligation on my part your Booklet B. 



Namf. 



Address 

City. .State 




Why miss half the 
fun in life? 



BE POPULAR— Uarn to 

nance .tltljilr Murray, 
.^meriea’R greateat dmiiing 
teacher, Im'!' indent nd a re- 
markable new ea'-y 
which enaldon fleJ/One lo 
the newc* L dunces at hon',^— in a 
few huurjf — tit very liUlecoel^ K ' 
rmigicor partner nceiled. 
aiiiifftli aiifiran teed; 4iK).(RKJ 
earned dancing this eaP'y w fiy. 



I 




FRE£ — 5 I>ancing I.ju3>;ona ^ 

To nrcive Can learn eJUUly iLJid - 

quickly, Arthur Murray win flCtuty I .. . 

FJve FKt:K Uc^uiis, including hfe new FREE -The ft^ort 

^t to ^piijarlty.’ To pjiy coat of mall In*, printing, etc.. onclnaQ 
lOo.. Act XOIA and bo a tw«l darioer JWfl. 

7 East 43rd Street 



Arthur Murray, Studio 942, 



NEW YORK 




gtvfca lDt«n«tlQg in-rnWiDliJotl 



r“ the opjwwtDpirJii* *irtO In Eh’ta faKEnutiDa htjBls^Wr FrW- 

„ PASE-BAVtS SeHMLOP ADVERflSMe 

DapL tjS-C 3Gfl1 Hilohig an Avv» Ghlstko, U* S. A* 




rostaurunt^, cluhq. apartments, huallftala. iliBtRurlnnH, 
Wh-ijwbi anil wlleiirfl eviTTyw'hcre need tralnctl men and wn men. 
0\-(!T “OfWJO hlgn-H.'^liisjs po!«ltluEa luiylKf fo LIO.UOQ u year open 

annually in the hutolj! of the Tnltivl t^tates. Xoarly one aiiri ihree- 
nnarter l.ilHl0ns of flollom' Worth or SKW H<iTELS, Ct.UBfil AND 
iNfryiTFTlONrt hotiiB bu3H this J'mr will nr«l over 2t.io,nod trained 
men anA women. HhxvIs start you at salariea up to $l^,.^tkl a year. 
With living unuaHy Included. At any ilmo there a™ over J,CNXI nDtel 
PondtlonD OIR'Q. 



W* taut) rwnu Horne by MBk| to ■noeat 

loit A^ht* nnd Ua a UxidAi' 

E mr ■Pfpnr, aiUckJj LeLrn«a by ra*0, p-«n™ aim 

flTP.TrmApdoUAlyllitel-MtinijrMd ruAjpAan*, UrorfAt; 
(MM OM Ovn Wl-Lh bnntrfiiJ trt. M-du fnr 

apafr Timm iMiintr Jj^ioctSWIU i3M J^fMOItilaa/iir titimrt 

FrflO frj p k witlfal book 

. “VmEI. ^lUaf bIL Abfral^tHWtOlUrD tAicl- 

4«nny. SetadTotfay. FfM will hdEHn>^. Don't DihwI 

Ntirtbfgt HaSctMi oiTa iidmiff 



ProvioiJs Eiperletice Unnecessary 
You can have oiiir uT tbeso taaclnar.lng. hlg-]i&y iToaltlons. Thru OUT 
l^SmpJlnfrJ Ttome Study Finn we fflve you the valuable knowlertlte 
'■Mf. it bln lAtrn p«-ur isS (hr tiMwt *utve>.*Tul IwtHl p*wa ir«Ar« io oblAip. Act O a(i 
iJWtBjHW — yn-uni ind H.ld alJh^ bsvr f .jHirt.1 r liAbH- r«Fiiu»rvH. PnitEiprrieiHV AtwFjlii.tbJy 
■ A LOniniLiU H-brtiiiJ U aJE BMvt. 

n D IrAin j/f,U in: VirlU' A)!*],, Anil p[ll ta »Hlh bl# 0[.nrt1JT,il'K>- Alt 

vnur :npn.|n« unirr l|w. rrrnmO miiH-rrinKiB 4>l tlUTard Lewii, wIid Lai brrn. 

>lanu.iinE CohMilLAnt ri^i.T XMl h,rfpiip tbr^lCilrt Lbc Lnli«d StAtCk. Our iAipkAlA 
flniilDjKMi hy If'A.'liiip hi'i^rlii nrr-PVAhrt#', 

Sriuj rnujK.fi ludAjr fnr yhT RiKik, " I'n-ar affl nppKtuTiftv.'' AliEiHkht bfyw m nli Innl 
yv4j f^r CM ill Ui^i^ i|ibvn.^i,| |.iuvlLiqiip, Ami rz|.ilAir^uiE fiuf AfTfr^ni'Til. 



_FRE£ BOOK COUPON„__^ — - 

j LEWIS HOTEL TRAININC SCHOOLS, ! 

I Ro«m SP- 345 , Watfilrtalatt^ O, C- I 

I Send me wlChaulubliEal Lon the Free Bcok, *^Yewr klff Opper- | 
I tunJty.'^ I 

- ■ 

I . . . . : . .... ., I 

L*i!l£ . J 



POPULAR MECHAMiCS ADVERTISING SECTION 



29 








ERWIN GREERt President 

LET ME HELP You to the 
Sunny Side o£ Lite 

My Ffeb Auto Book mil ttU you about thtM remarkable GUI"! KTt 

COLLEGE FliAl’UREH: filnt(r(>ruJ Ptiid^fCmy Terr/ts^ 

Biff Etiuipment—^IIclp yttu ptlaJob while if nrn inn — .Vuri'a 
itieii>j?ie nnrf YOUK EUTI^HE as a traiaeri Al.TTO 
EXPERT, I will and can nolve your ide'n niuney- 
ijiakthK problem. While yuur Hue ambition is 
urcinp you on— ACT— SEND FOR MA" 

FREE AUTO BOOK. 

EBWlVl GREXIlt Prealdm 

GREER COLLEGE 

D*pt.»i A.T. 

2B14 Wabaah Ay*., Olilcago, llllnel* 



LEARN AUTOS 

Seven Billion Dollars are spent each 
year to Fnpair Twenty- four .MIDioli 
A utos. True ka a n.d T r aet ora. Ti JLkc-jrin(f 
Mechanics arc tMinjf out. EXl^ERTK 
trnmnd nn Dig Equipment, by EX- 
PERT TEACHERS art! dcm!ih(icd at 
Bij! Pay, TJtousanda of Gara^^c owaefs 
make up to Sl5,OCX3 a year. 

Now PurebAK of BLs School 
GiT» Me Bi,s Adrantoge 

1 rdcenily bullfthL Ihe famous 
State Auto School, farmerEy of I>etratt. 
NOVVUERE ELSE I know of. Ls there 
AUfh AUlU TRAISIXG ftHOl-rf aa 
OK EE II. COE IjECE, whera you net prac- 
tical triLllLibjJf (111 a world or aquiprueitl. 

Up to SlSidOO a Year 

Clip couiKin bciriitf mr free Auto BuoJt. 
Learn how 1 flt you for Bl^ Juba. 1. Jiava 
lr;Unad thail»:aUda tu earn orar $11X1 a 
week. Ninety ThoiiHaucI men, In :;^0 
yeiira. have Ftarteri I heir Auto cappers at 
Greer Collepe, WBlillrvir. leuLtion. ^tnrt- 
ina, LlShdliff— EVERYTHING— I tepch 
you, MY TRAINING lji rOMl^LlVIE 
nu dull buOka ur deep theory. 

A Job for You 
While Learning 

My T'"rce Book nhowa how you DON'T 
NEED a kit OT MONf.Yor EDUCATION, 
and how 1 P,\Y VOli^R FARE fttKE- 
how I HELP GET YOU A JOB WHILE 
LEARNING, to help buy yuUr lEvlUfi ex- 
pen.ica atid tultKin — uJao another ose at 
jiraduailonr for this XTftit book 

tuduy. 

Otify 3 Moaths^ 
Then Big Pay 

It takes me ONLY THREE MONTHS 
to fit you for big pay. In thia great Rpvon 
atory building Uhown abovel wIilcEi i» Fillerl 
with machlhcry and training equipment, 
lit you for every bnsndi of the auto 
rincaa. There ar«v AMA KING QPrOR. 
TLNITIES for Fortiutn, Carpge 
Ownerfi, ,'\uto Specintis^l?* tho 
country over, Let my Free 
Book ahow you. 



If iina^tla 

qgm fOW Tdl 
^pvnpfi, vyi'dif fi/T I 


r^i- 

tdrmt 

P'/W' 

t&mt 


iMhidt CauivF 





kbiJ Nn 



ERWIN 
GREERi Prec. 

-pREER COI I,FGE» 
2014 Wabni^li AronuOT 
Dcpi* NB| ,A*Tp, 

Chlcu^o, ML 
Dejtr ^Ir: 

(^ecKi uit your b 1 b Auto nnrik— Fnt& 
.'har^C and wMLhuUt> obJlEiiHun to Ijjc. 
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FREE Reading 

No Money Dowun 



about 

YOUR VOICE 



Send today — fbr 30 dcys free 
reading— tQT the most remark- 
able voice book ever written^ 
This book haa startled the whole 
voice world* Written by a man 
recognized the world over as a 
voice authority — a man with tlie 
courage to tell the TRUTH about 
voice, about the vocal organ and 
the real basic, fundamental 
truths about voice training. Ad- 
vances astounding new method. 
Discloses startUng^^s that may 
save hundreds of dollars to every 
man and woman a strong, rich* canipeliiiuf 

BinfrinjT or sDeakine voice. Send for thia most 
voice book 

irniri? SoBays 

M: MmMUMSs Beading 

Certainly I could not afford to make you this liberal 
30 days fret reading offer if I did not KNOW what 
"The Truth About Voice" will do for YOU. Send for 
this book today. KNOW the truih about YOUH voice 
“-a truth just a$ SIMPLE as it ^stQundin^ ! Know 
WHY 1 actually guarantee to improve every man or 
woman’s voice at least 1W%. 30 days read ing to 
prove this! Then, if convinced* sefid only Sl-W^ 
although you'll gladly admit that the 



ef 

tittetro 



only 

book may be 

worth thoiisaoda to you. If not— return it— fAo/’j alit 
Mail coupon NOW — before the demand eJiceeda 
the supply! 



Prof. ‘Eugene Feuchtini^er, Studio C-LIS 
Suite 29, IBlO Wilson Avo., Chica^o^ ]IL 

Send at outs— for SO dty* frse with no obll^tlon 

to buy* your Truth About Voleo" Bo^. If otter the free 

reedinjt oerfod 1 desire to keep the book 1 uo to send m ll.OQ. 
{Hberwlse, 1 bSVS tho Llbort? to rotor b with oo futtber 
oblige tloB* 

Name 

Address.^ 




EXCITING 

INTERESTING 

W'hat i[ thrill ir> ficc yrnir own troEi- 
Ihin rise I'rtim ytuir hiinfl and soar likf 
fhc most famous lifc-sizu planes! .Sunit^ 
t>f tht'SE.’ sturdy liulc craft fly mt^ro than 
a mile and remain in the atr tor several 
m i n Lites. 

These Planes Are More 
Than Mere To3;s 

and are a definiLe part of the aviation 
e [f l h u si a s m 1; li a t i s sweep i n g t h e co u n try , 

Cjct our coniplete, easily followc^tl hi^trur- 
tinp^ for makiui; all Lyi^eSf iru'iLniirig many 
pri jc-T,vinner!^ for OLittloi:>r Hying contcst-'i, 
models kir indfwr flying, Ai alr HKKlds For e;!^liilji- 
tion purposes, isiK'h as Limjljcrgh'.s of 

Si. Lciui^," and others. 

This offitna! iKnok tjcars the stamp pf app^n^^ai 
cjf iorthoritles like Wrigh,*, Lindhfr^h^ FartI, 
Byrti and GtriV-r nmetti fH'k'raij. 

ORVILLE WRIGHT 

Father oj Aviation, nays; 

"M>- first interest in tiTlatioii filuricd 1th 
a nuKlvl l3yio(i machiiiK.' when I woh, 



Mail us $2.25 



uuJ Wt will Forward a coj-y 
of ttud i'lyt'ns 

.Uteta/i" po^tpoLd, or, if liv-' in Uni t^'. S,, Wr 
will -I’liri it C* O. 1>. Sltnfjly pay yjuiLcrtan $J.2i plus 
(Itlivercd. 

Money i-efnndect if not sarisfacTovy 

Popular Mechanics press 

Rooeh P-g 100 E* Ontario St. CRtCACO 




POPULAR MECHANICS ADVERTISING SECTION 



31 




WORDS 
of 

Manic Power” 




^*Take it easy hr a whih!^' said afresh ytfung 
Vfiice. ^^That. was it narraw esceipe," 



—that is what tho multi-millionaire gave to 
tlie young man who saved his life. Ho 
would n^t give MONEY because given 
money usually breeds neglected opportuni- 
ties. He couldnb give him a JOB because 
the young man didn^t know enough. So he 
gave him instead that which had enabled 
himself to create his millions: FOURTEEN 
WORDS OF MACfIC POWER, and when 
that young man understood and used those fourteen words, they made him worth a 
quarter of a 7fultwn doUars f?i five years. 

What Are the Fourteen Magic Words ^ 

You’ll never know wnliJ you !mve read thifi. fascinating little ropjTi (jilted story Iwok by Charles 
Henry Mackintosh. It won't eoet you a cent to do so and It umy Iw worth a quarWr of a million to 
you UB it wjis to Arthur Holmes, Ymt can imderfitand the Mapiic ^\V^^ds and you can use them; if you 
do use them lus Holmes did they ehoiilJ also make you ridi, famouH, useful and happy and brinff you 
wkalerer you want. 

This Fascinating Story Book Free— 'IF 

I will fli^ad you thi« FRnK^— (U if yoii afe an airibitiF>u 3 fnrwartl-lnol^itij; yniihg mhki hetwOf*!! tli$ of 16 and 
32. (2> //yoti live in the United St Ate# or Cnnaciri eaclitne Sl.OU), and (31^ if you arc.wtUin^ tu cuiiftitler ^without 

QblipnliDTi) tifljnji a part of your ppare time in pyepannjj tn ftll n p-ruftition in thp hig-pay field# of DrnfunK. Rii- 

gineediiic, Electricity or Arcbitoctuni'. Bach puaitionB aroDpen to men who take trni mag undco: any oiieof these thrtse piantc 
FIRST: Ecni ‘while yoa learn. 1. 2 or 3 year training m RnniiiEvriti^ ar Arohitceturc at Chicano Torhnionl 

Colleice. Diplomiui onq R. B. Decree#. Thiti well-known echool ha# had 2.^ years eiperieoce in trEuning youi3g 
men for the 0 alarieil pusitiuikH. Day and Eveni ng ClaMea, — or 

SECOND J A nhort 4 Monthn' Bpedal Course in Merhanicsli KlectricnJ, Struct uJml or Architectural Dm/tifts. 

We help you to secure poeiitioii when tiuruui^Li ital iiin(c ,^or 

TlllRD: Train at TTotrie in DraftinK.^ Keep your prosent >ob fttul prepArc for a better one in spare time ri^;Lt in 

your uA'H home. All touLn furnishied without extra co4t. 

Mail the Coupon— Read With Profit 

Bend for thi* little book and read the f,i*d hating ntory— the FOURTEEN WOItDS and what they did— and may do 
for VOLM rU send it Freel I only n^k that you aircfttlly fill out the eoupou below. 



■ - :'i,‘ ■ 

-- 






"14 Words of Magic Power -FREE Coupon 



Cbariir$ W, Morey^ President, Chicago TccKnicml College, 

Depf. K-77, Chicago Tech, Bldg, (22nd S*. Station), Chicago, 11 L 

Send tno " FOURTEEN WORDS OF MAGIC POWER lUa aRrceii tliAt I pay 
ymi nnthinjr and owe yon nottiinA in return, but I flat interested in kno-wimt moreabikut 
ihc plan I have ehccked below: 



Actual SiEC 3 T 5>j[' 

FREE to rOU 

Iti return lor 

THIS COUPON 

Chicago T««||. College 
Dept. K-T7 
Ghiengo T««g. gfdf , 
Its E. 26th St* 
CHiCAaO, ILL. 



Four A'o»i< 

//rJrr.*- j 

Tov>«. or Citu. .............. .............. .StaU. 

Preufjii Oceupafioq 



. Afff . 



Check Here the Plan Yom Like Bejt 



Regular Training 
2 yr. ur 3 yr. (B. S,) 
at Chicago Tech. 



D 



Short 4 Months' 
Draflinit at 
Chtc&F^o Tech. 



□ 



Tratning at 
My Home for 
Draft] nji: Job 



□ 
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half “hour Vuith 

h^lterHiaion ahm^ 



FUTURE 

^AVIATION 

H O^ woulci yoM like t-o sit face-to-face WTth 'VtiUcr 
Hiatoa and talk to him like tbia ; 

wliat dnea Aviatiun offer ME?” 

“Ilfjw can 1 become a pilot?" 

“What kind of ^gtciuria Jobs’ are- open 

itMlnJfig U needed to get into the rcaJ-moncy 

ClSEUl?" ' 

"Why Hhovld I iet Into Avia t Ian No Instead of a year 
or two fr{>m Now?" 

Would yqii like to put quo.gtioDa like these up to the o\an whu 
wau erst to fly the Atianlie — first lo fly from NorLh tn South 
Aineriefl.7 If ypu would, aend for" Wiegs of Opportunity " 



Hiatoii Is Ready to Talk 
to You Now 



"Wirj£s of Opportunity" iii 
more than a FiiKE hook. Jt 
ie virtually a FREE interview 
with a u'orld-faniiuus aviator, 
and ono of the Industry*!^ 
rceogniBed Jcadera. 

In it, Lieut. Hinton fchnws you 
w^hy Aviation offers the RIG- 
GEST OPKJRTUNmES 

that hucti of thi? g^[ieration 
will ever Wti^Bnd why thosyn 
who wake-up, look tiod 
act-ahead NOW— will 
CAsSH IN. 

You'll ace how Hinton 5* pre- 
pari n IE ambitious^ far-siii^hteii 
menritiht at homeforreaU 
pay jobs on the ground aritl 



in the air in alt branches of 
Ooimnctoial Agnation. 

Without sacrjfieing yonr 
prejsent job or invpptiriH a lot 
of money you ean got Hin- 
t^n'ahelp. That means the 
Eri>und work truining, PLUS 
his personal advice iitnl ro- 
operation aud the FREE ai- 
siatanee of hia Employment 
Bureau whieb is plrtring men 
in real jobo at real pay right 
along. 

" Wmga of Opportunity" tells 
you How iiml Why, Jf yim 
are over l.S y'ears of iige send 
the coupon E 



Aviation Institute o£ U. S, A. 

Walter Hlutan, Prealdent 

^ 1^5 Connecticut ATcniief Waihiitgton, Ci 



yHaUl TjmO 



Walter HlatOD.^PreaidcnC, 

ATjatloB tojicJture vf U. S. A, 

Ills Connecticut Avenue, WathlfiKton^ D, C. l-X. 

thin j( alKJUt MY fiitiireln A v-la-non, 
Keutl my * RLfe. cony of "Wlu^ of OpportnoEty'' uuink. 



s 

t 



P Name. 

i fltreet 



■ Aae . 

(Huit Ih [rTer 

,...‘^tate . .... 




in 2 



LOWTUmON 

^-»nall Dving expense 



Ro 4 itifl in '[iTTf'Mt« 
lio[ii«»tx.00 U?SJ.O{l 
* WMk. McbJb fS.Ed 
toffi.UU m 

Udd abwt bB.lf lita 

Etapl^r- 

mDDt B«rvic4 f-or*! 
SrBdLWtB«,rF4«.Wvb- * 
derfeJ buiijcb odT s-tQ' 
SealB. T^nnH et^rt 
^pt.. JjUI.., 33'arcb,. 
June, fit ynF CuilfKI 
C**mE lit* (ikM. 



Oesreet Oranted Ev Jlathwitv of 
«ie State of INEHAHA 

Nocntranceevaiasreaulml. And if 
you haven't a liiich-schMJdiplama 
we'Hgiveycu the caacntialSLibjcctJ. 

If you want tobcaRrad- 
uate ENGINEER an4 
earn 95 ti tq SlSIli a 
weeJecome to TRI- 
STATE College. We 
aFeiiHtere*U;d in help- 
ing merr who may be 
short of money and 

timc.buta±e4lmnBiq 

thfl Uiutiro' IcnpruVa 
Uif (DHrlTiFi. TIjib* eiH 
fl€ Wifcvlt* by flUiDqutiAdr 
frillB njid e«n»iaiir*li[ia 
£tcIuh:b. Ui4b*TiiBEiEU. 



a. A. fBKb- 
alSrat 
Scleac«,r di« 
Breai een- 
fimd in 

EiBctncB|i^ 

Gvi Ij. Meehan- 

(nirUttrvtm 

EiiahtairirtE 



g, DU bClUKB B 9 iLtb*TI 1 BEllZB, 

SrDniftirur, LMbt^rAuar 
(VaJj-B-Bl-lt. 

im-state couege 

Bee K-e 

Anf^olap liiitJaBa 
rrkttBl* ClIlBfB, Ua* E-e 113 , Anao’la Rnflje* 

□ Ci*U Efod irf* ■.nd'coniplrli* irrorTnii,ti4n oJ 

U llBotribil 1 ytiir I.iicliijkj'uix Cfnuwt^ X et lift > 

□ M« 1 unk*J 

□ qh«tB[«al Ati^Tic 

Q nSpiiiIiiltIniJv* 

O au*rMB*p 






IfajOHn* * Eawrer. Tes^ly 
DMA win Ivlirh ptwItlOinR Boa biiif bod- 
Sjr In tyUpLiBH IjhI pvbUq llfo. Bo- 

f irdTOMHtiHit, GtvBhir opia>ri:gPitlee 
tb*n *Ter bcf4U«. eBItKTi- 

AT* hdfiUed hj ia*D wlifa HhvbJ 
bairilaa- E^rn 

»S>0OO to SI 0.000 Annually 
k you itBp bjT t>l vt,. Y^u amn tnJn at hoiDB 
ru tEDM. m of LL. U. eiHifamj, 

BEDDnir phj^licina -Df ertfv 

Mrir kiiaiha^Bl J TBJikiB JilB<.n I 



T’rtiphf imtlEtaiFim 



ni * whucJ Cn *pnrr tirt*. Eno». 

Hk* ■ Ifje runirt. Ib 1 «- 

eftlov OddeA ■.[wf ocbinL 

— __ CAHil iSo TO mcHh v 

154 OF teTTrmhq_ _ 



PBtpijjt. MIcb. 



Learn Watch work, Jewelry worl 
and Engraving A fine trade commandin 

.l^^ys in demand, Addr«s f/iSSotknC D^pt^^^^BradS 
InstiCute, FEQRfA, ILLINOIS, fnr our latft.it catalog. 



Hdxe'e the lied Ac 

hat Pursuit Ship^ tnt 

sarlonal model aSrulune everyoiie'^n tnlklu? 
ahouVl J' lien wonderfully. Soar* 60 feet, Takes 
off croufitl. W Ing (Mjrcitd Id', Ciirii^ pro- 
- — i - L r pelSer. Guarnoteed to Jly. Given frEc with a 
ye^Iy subserlption to Ojien Road for Boya Maciiz-lneat- S'l.OD. The 

A KTftTtoOor. Send doH 
Pil-OT INCe, 0 |i 4 n Aquilfor 
■flyi Majaijrtff, ijg ffcirbury Saston^ Maii» 





ZIP.ZIP 



SHOOTEH 



'|‘’HOT7SAN DS of bojn am made happy 
wupderhil ZfiJ-ZLii ahooter^ 
E)C3entmea|3y and nn»etlGal]y tnaite. If you Jlko 
nUntinF aiJl OUldoOr Hporin, get a?4]>Z3PbbCDter 
with plenty of pep and force, 

Jr r^W de*lm bhUarnH not ta lunvfl J® . 

,kj.h- ..^ilri ftijji, iH. Zip- 2 ib *»n?mlrr JSw 
tfcm frtt *J>d 

AuliMutk Rilb^ Co., C«jiuol]a,S. C, ****^^ 11 ^^^ 
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CC AN ARTI/T 

Earn a Eig Name and a Fat Income 



HAT woul<l you to lie thin 

rarjiiiip q hig ieuromr — ■ciijiiyiiig shitlio 
life? ll«^ liJifl tc-arnrfl fiorret ftirming 

simple lines into finished illustrations^ 

It was only a short lime ago that tilts young 
artist iillcfl out a coupon Like the one below 
and mailed It to the Federal School of HLus- 
trating. Now he is not only trained in modern 
art on wliieh magazines are spending millions 
every year, but he lias aEso had thorough in- 
Htruetion in all brandies of iEEustration. Care- 
ful training hy Federal Instriietors liaa taught 
him to turn simple lines into dollars* 

More than fifty famous artbta — 'making big 



inecmiCS theniEidvefl^have eontrihuteil to the 
Federal Course- These successful men and 
womerii give you the benefit of their long ex^ 
periviiee in lElust rating, Cartooning, Letter* 
irig,. Ptister Designing and Window Card Writ- 
ing. Careful training through the Federal 
Ouirse leaches you to turn simple lines into 
dollars. 

Why drudge at routine work? Opportunities 
for artists have never been better. Drawing is 
easy to learn the Federal Home Study way. 
Earn while you learn, if you w^ish. Many 
students find a market for their wwk after a 
comparatively short time of study. 




Test Your Drav^dng Talent 

If you like to draw, train your talent. Open the way to success and a 
fine ineome. W'ritc your name, age and address on the eoupnti and get one 
Free Rook, “A Road |o Rigger Things/^ Illustrated below. With it, you will 
receive our Free Vocational Art Test to find out your ability. Hundreds of 
suceessful artists got I heir start hv sending for these. This is your oppur- 
tmiity— grasp it. MAIL THE COCPDN NOW. 




FEDERAL SCHOOL 
ILLDSTRATINO 

8139 Federal Schools Bldg* 
Minneapolis, Minnesota ^ ^ 



of 



FfOEllAL 
SCHOOL t./ 
[llustilaung 
S 139 Fcdcn] SebooU Bldg- 
Miaoeipotiii MiOH- 

Ptease jend iQc f«e hook "A itOAD TO 
BIGGER THINGS'' tai Stmadud An T«t- 



Nrfiff- 






Addrtit. 
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The American 
School 



A t wo mHlion EhjlUrjYo- 
liduciitionjii Insti- 
now offers men a 
double service^ — traiinTij^ 
for a speciGc job, thou 
help in finding the job. 

rnr one smui]! temia 

of only Ki.Ot]' J 1 month, you 
aro now floored of ri efini ^ a ■* t 

benefits, both m position aiuL 1 1 ^ |_J A \r 
Balar>'. Writ# for comptele JTV X 

inlormatioo — 

Branches 



to proi^e you can 

We have invented a new, 
simplified way to teach. Drafting 
■ — the first real improvement in Drafting 
home instruction in histor^^ Wo want you to 
&ee a few of these neiv Job-lessons, try them, test your 
own aliility to master them — without one penny of cost 
or ol)ligation* For instance^ you will see liow we get 
away from the “copying” methods used in the past, so 
you develop into a DRAFTSMAN, instead of a “tracer.” 
See for yourself the ingenious new metliod w’hich compels 
you to think, to solve problems, to do actual Drafting- 
room jobs from the very first lesson! 

ANew, Rapid, Simplified Training 

- > /, Cc^ying dmfting i>^pwrc^3 ynu to only a tracer.” 

^ V ■ : This new “Jol^Method” givea yon actual draFtjng’room 

. ;v. jobs in a new one-stop-at^'a-time way. With pictures 
which you ran imdei^tand almost without rcruiitig 
' %;>,., tbe ■ Jessona,” And that fs why the American 
School- tnUucf I Draftfiman can qualify for 
good job at big pay when they 
gradua,te* 



N«¥« 1 ^ Ibv i«-rv wry- 

uing 111 ;* [)h iHjildJbi tMiota c 4 
Thai hu- emlCid 
drauid fcf r«hl Drifc^ 



The l>ig money in Drafting goes to men who 
specialize in Machine Design, or Electrical 
Drafting, or Architectural Drafting, or 
Structural, or Automotive. It is not enough 
merely to know geyieral Drafting practice. 
You must know how to calculate and design 

Uiid phiu origitijil w'tifk. You n^^cd mimy Engineer- 
ing subjects to fill the kind of u D tufting position 
that puys S40 to $100,00 a wet'k. The .American 
School Tiow includes this spedciiued i raining in its 
Drafting course. 

Win Success Thru Drafting 

Drafting ia easy, fascinating work. Short hours. 
Big p.iy. And the Draftsman is always in line for 
prctrtiotiou to executive positions. This traiuing is 
cowifrfcfe. It incliidea high school subjects (if you 
uee<l them) and all the Engineering and Mathematics 
Drafti a g e^pe^ rtsi t(i quire. 



FREE 
Job Service! 

The Amerjeafi School now of* 
ferij its students and gradu- 
ates, without cost, the ser\ricefi 
of an efficient emplo^Tnent 
department keeping iu con- 
stant touch with employers of 
Draftsmen all over the U. S. 
^^'c have placed hundreds of 
men in good, big-pay Drafting 
positions. We’^ve made this 
training so complete, so prac- 
tical, so ea,sy to master, that 
our students are bound to 
m jt,aud . A nd au, bccEiuttG 
utand forr«al UraftBmen coTitinucBto 
the fluiiply ai]d tbta 

iruiEting bctuulJy prepare for 

guixl Drafti uit p<>aitionB w# back it 
With a Pr#e Employment Service. 



■ s 4'u 



3Ml 



Drpf. rx^+7 
Drexet Avenue and 
58th St., CHICAGO 



I 
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70,00(J fine ]ol>s advcrtisctl 
kist year, C*et ready to 
fill one. Grt out of the 



(cam at hoYnc in s/JOY'e time' 

Draftsmen W anted! 

Mo to ^100 a Week! rut. Make siwjrnethinja; of 

yourself. Plan your future in Drafting. Even if you have only common schoolings 
even if you know nothing of Drafting, guarantee to make you a real Draftsman 
or to Tcfimd your money/ 

Coupon brings complete information 

^ i vc>u ftet & ft , , 



' . fund evety «”* “ ' 






Read These Letters I 

City of Chtcuto 

DcpmrtmCnf of Pulldlrtjt* 

GflaMemcn: Tne aftme day i re- 
rdved my dtploma I W™’>1 
Ibat I Wita ont of the tw« Hm-fll- 
duteiH wtio had estic^sKfully isasiKetl 

Ifa? a SliIJ ilPfrtiQCi Ym l^oiiuiy- t'Oin- 

misfiioiijer of nulUlloea of the taty 
of Ohlcatfo, h pcHiUlfm 
h3d00 twr year. 

There vrcfre «|ght ajjpCtMhit 

hhiilni^ heatflea ujysnaifi All men 

u'ell hnhn'CL tu the hrctilTeotural 
and cnulncerlns proitcaslOEL, Seven 
of the^ failed 10 obtain a paaiHlne 
pradeofTO'^. MyitradE R■altS4.rtE^. 
iDunuf-’fL u I E« diia 

tKi.Ende*^1ciri. thiw !PaRr» Iwd'firT', in? 'prcpimit 
iPi iimlnlF d^H («i l-hv ItrMivIrdf* 
EkJitcd rour S<li«]li 

Y^ujj verv EtuIt. 

ROIffiRT K SIGHT. 



Got Tf If Djrafi^cnan'f Joh 

^ 1 fci^ ^nl 4 IncTto- 1 -rllMI 

tmt in gd-Mnc jfb ">■ fOiiwn^U (.’u,, 
Un^Ujn. Otaio'. I kri4 le bE*^E ^nd N#v* * 
IriH «t DrpirLni^ A^nd I nm liilL in lh« 

Drifwiii| Thi* piiBin>^ K»mp ti> lifcf 

Ch«w>rL [ AniJ kIqii Ih* ciilirr draFlp- 

ri>;a. I tlifiink Eh# vchrmi nrjr morb Fikt 
nlEins T1K !■ he Ibii nl»n, FiHif 

UlE«T «l TBCDmmendRtcnD bHE»'d me a 

wliDh htl t'j fihe Jdibr 

BERJfARD WEBER. 
fSD MtebolH Ave.. Dnytoa. D. 



Trlhcrty 
tUfth Schnol 
Bethlehem. Pa., 

Dear airn r — Thia li; 

Id think the Aiiiei'lenn 
School for oil t.hsEt J.’E>U hfl\e 
done for me altYrp f hiirneft 
up lor Iho Drafting alid Dc- 
elffD Crmhe, 

In Ekn «elit F^kn iLh#i* ilWiii, 1 YtAr« 
ellinbed freju ilrfi buflltUMi 
Lr.p[^r ihki of M<*d tft Ibp Pp^r±mrTl.t 
-vd l^TnYllllll DvDin'illd Mid iWfEjEei Iil Clikr 
tii±«3libl}eitt IKw S^.QnD.mD itikh ^EiiHil 

hEctj It nmivjr tsbiPp l|i* vptprF whkli I 
rprpty^d nl cliHt iiDik. 

The eftlHiilj ^ i.he t*nii]inPlyrt.iEia 

{Eu.id 7 PepHTE ment . and fa. Wbi . f.. .Vpb ul 
ibk UnjypnEFF at PeriiiiiylF*.iilii, kl] rl>En> 
llinE jHir CaLna ia flektiluii ■meI pievhta 

ip thr >#Pt IM'* bclioc IPii^hE lji Eliip >ImJI>.. 
E^rry drkl(.1»e <Fadui.i^ tTinE ■wt hkvp 
Etirntd <mE ‘hujuiivt'd j<ari aikiFul, b.nd 
ii [HW -CtiipJ nrprLnIniBn In ■. ^htPY Kle^l 
enneerni Ycutp ntiw^rFly. 

i. IS.L^Jlh. 

Has CbarRe of Large Jnh.s 
“■EFMipMiarp I hij finirbvd inYrti'inn, 

1 wkp t?M.t tn. thPiVp IkTfB .FniniErdeEiam 
jatki iU4|i(fPtpuL Bjikp. I hPve- Iwen dr- 

IbA tbU. aVwP pnnm. Jind ‘Ebe .nni E"E- 

Gnt Urpiel'iUI the tiDiE. I cfc iuf iwnn 
l« the AiDcraE-BEi Mhi»l bM«UH cl thie 
famvledfic I (BiikHt la nathemptri'k aad 
EPdauLklifliiu.’' 

RLJElkh L. LAJElft. 

■ doc ajidib .fiE.. J^sH-u. 111. 



CoM|>on 
Brings 3 Lessons FREE/ 

Get them 
learn 



Tc.st your own ability to 
Drafting and get ready for 
a line! job and big pay. 
Coupon also brings 
complete information 
about vour oppor- 
liihitieH lor suter^« in 
■ Di'iiltinE- jl/aii ft Tutiity! 




" tT fc I 

ELmEEirOF DFFda dnrLrTP#a 
will? bnu^ DeciElcPl d^dn 

e[[ili«P BP well BP tf«B4Fx,l 

hf kltln.( Eirpdilea. J (Iva 
tbb kFEuafne. 




f-Vi-'j iEi'flt AiiUk lai’Icry 
«bEl|bLi>FB brallkuiHt wblk l««- 

Bi|.HrLi» ill .^ ikban!BE.Ix>F m-rH-K 

mefi wl» dmlfn End In., [dkii 
cluibcp, etc. 




(1. G. VIlt.LF.R. I>3fectot F.-Kteiiplqii Work 
AMfRirAV SCHOOL 

jYopE. l>f;-47, Urexed Arc. ontl St... Cliicogo. 

ItUrIh Ii Krw) Uriifilrig l.ofiBr>riFi, Juti liurl Rid^D OII^!^^ TOm- 
f.Ierr ntti>r[iiAt[f4n. UHinej -baefe guaraiitecH eEc . tr» nrove 1 fti*n 
i:>ce«iriiil A reiil DuLftanjAii it Lume Lji E^piin.- 



I 



Name 
Htr&jt Ny. 
City ..... 
.Afcr 



- fJ.tnlc . 



-OettjpbfliT.n. 
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POPtrtAR MECHANICS ADVERTISING SECTION 




1. NAT IONA B«t Cquippftd 
AMtv Scitvol 



NATIONAL is a Million Dollar institTition — 
established in Angeles in 19^^5—reeognized 
throughout the autoinotive iticJustry ns one of 
Americans foremost trade sehotjls, NATIONAL 
offers practis.'olj interisive training in all automotive 
branches. No age limit. Ko previous experienee 
necessary. You Team by “Actual-Shop" Methods,. 
Life Scholarship privileges. Start any time of the 
year* 

2. NATIONAL Quiftfici TDU fa Mtka Qnd 

N. ATI ON A L properly trains you in the Auto 
Trades in the short time of 4 to (> mouths. Upon 
completing this Condensed Course you are fully 
qualified as a Pnieticftl, Competent Automobile 
man, and you have not risked your chances oi 
employment faccause of inferior, inconijdete in- 
struction* 

3. NATIONAL Ouwin(««i YOU CRkiHit EiqpkrnHm ivvk« 

NATIONAL GUARANTEES to give unlimiited and effiejeat: 
Employment to ptiidents wishing to earn living e.x- 

pennwi while lEaarning^ art d to started in tbo 

automobile (idd. Thta is the moBt Anjf rtiputable school Dan 
be expected to do. 



4. NATIONAL'S Triinini in Cvirir Man'i Rmh 

NATIONAL nffera YOU the very beet techTrical-pfacticflJ 
tminjng that money can buy at a coat within every man's 
rejich. It dnea not offer to pay your railroad fare, iruuEu 
and boatd OT other peraonal exMnpen, pref Firing to MTIlit 
its activities to the PROPER TRAINING OF .MEN FOR 
SUCCESS. 





national AUTOMtmVE, 

Ofipt. Flauvroa St., 

Lofi Angelas, CallL 

H, rmiT bLi iUuBtnCed 

CAUlu^.uri' AuIuIuuLLvd 

A'ftPMC 



. . , r.City, ..... £lB(f 



Automotive School 



5 . CaiiM la LOS ANQ£LCS — lha PLayigi^d ol' AiMdul 



LOS ANGELES ia the heart 
proaperoua automobile seeth 
nKiat ideni city in. which 
suceeaa in the auto gaine. 



the country's most 
well art the wnrid'a 
nutl prejsare for 






LEARN by DOING 

THAT’S THE WAY WE TEACH 

and we do more — we give the student a 
thorough training which will insure his 
euceesR in after life. No field offers such 
great, possibilities to ambitious men jus 
the ELECTRICAL FIELD. Vou miistj 
however f Ijc practically trained before 
you can reach the harvest of your knowl- 
edge. 

We Teach You Electriciiy by Giving 
You the Actual Work to Do 

Every branch of Practical Electricity 
is so thoroughly and so pers<mally taught 
as to place one w'ho graduates from our 
school several yeaiis! ahead of the exfieri- 
enced man in the field who has not had 
special training such as we give. 

Write for our Free Booklet today ^ or 
call at the school and get full particulars* 
Schoed ot>en all year. 

THE NEW YORK ELECTRICAL SCHOOL 

44 W«t 17th Slrtet NEW YORK CITY 



LAW 



^jVee 

3oo It. 



WKLb fcf HtliB M-cdCd bftjk. *‘THS LAW-TJEJUHED MAK'\«hldl 

ttirWB Jmiv to jMin U* in ■&€» tunA tfaransb tb« Blfdittellt hnsa. ri.i»tl 

Sd"lf. ^ -EtWish* 






br jjP rrimifaatiE Ibs^ li-ir kOmhI ffoui, 

VVK juMtem, t«t Ud OUA IrtnCliAd of [n- 

A]l niiitaTlfJ imwipn ftarnlAnM with diB .nWH. inclDdlu 

law InniF^r detlv«r*Q apon 

s£iterB mditttH. LL. B. dnri 



•nziaJ|iQaf]| , 



. . tl« Z&*nhiA]e „„ ... 

lUBOM KTUltUH. Lli. £f. COD. 

twwd. ModcnttlAJliw. hno-iiwBtalr tMiaBL ITfiiifiJ' I1»i t rt|;iinni||l. 
Writ* foi^ tr*4 bpo-k tOdiBITi 

BLACKSTONE IHSTITtJTE, 






TRAVEL 

“Uncle 
Sam” 




New 
Bamllt Pr«f 
Railway Mall 



U.S. GOVERNMENT JOBS 

*1260 TO *3400 YEAR 



rAAfWLIH IHCTITim 

D*et. Will. A n ao it f. H. V. 



Men— 6oy$, 18 Up / 

.. □oDCl'nMn'; RibJi to "ff* oithOot. tihu-n ST- 

FMfl VKAtWU THciF bool wdlk li.it. of U. 9, GonrnBBOt bid 

CflirniWn EldllUllH ,I>ud phIIkibi ofalBiUbh. AdvipB iii« nconirjn 

Unalll SqflMfni 
Hifl Cflqwi p 
-Jaitf / 

tURE * Addr«9g 



. id pn 

IM 

putitiduB, 



touji, tubCJoiu Bnd 



IrinE 

fiiU 



Name, 
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**3he XkmVoffmannGraduate Cfualifies*^ 






Will Give You 
a Thorough^ 
Practical Training 

The train ing w hi c h t he Von Hoff m aim stu d on t 
receives is tlie e?cact training which he must liave 
to qualify for immediate positions on the ground or 
ill the air. The cost is low considering daily flying, 
the thoroughness of theoretical and ground instrurtion on btest 
modern tjT>e planes, Wright W liirl wind and other standard motors. 

Our Instructors Are Ex-Army Pilots 
Each with Over 3000 Hours of Flying 



Our School Registered, All Instructors and 
Airplanes Licensed by U* S* Government, 
Aeronautics Branch, Dept« of Commerce 



A Record 
to Be 

Proud Of 

Oor record t* 
date ehows that 
every Von 

H o f f m fi ft n 

BtAduatchaare- 
eeived s U* S. 
Oo V ct D ment 
Liiccnse. 



All Airplanes used by us for both instruc- 
tion fiod passenger service are planes licensed 
by the U, S. Government and our instruc- 
tors are U, S, Licensed Transport Pilots and 
U, S, Licensed Alechauics, Our equipment is 
new and of modern design, subject to daily U, S. Gov^ern- 
ment Inspection* (We huA^e a resident U. S. Go%"ernment 
Inspector on the field — think what this means to you*) 



Ground Course 



E»y Mootfily Paynents 

It is eapy to pay the Von noffTnunn 
Tivay b«TauHe Pin fil l locunthly juiiTnenU 
!irb extc-fidod. l^et iu iihow you bow 
you can attrt now and pay lat«T, even 
ttfier you hav? finished the Course of 
training. 

Von HoCfmann 
Aircraft Softool 

41# XAnbert-St. LobIb 
P lylBEFlctd 

UndborAfi*^* OwnnalOJ 

St* Louis, 

Mo. 



Flying Course 

We teach you by ac- 
tual flying and practical 
ine^t ruction: no long 
course netMipd. No 
student bond 
required. 




































s*-' 
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’Dcnit tell me 
you never had a chance! 

“Four years ago you and I worked at the isamc 
bench, i realized that to get ahead 1 needed spe- 
cial training, and decided to let the Internotional 
Correspondence Schools help me, 1 wanted you to 
do the samCt but you said, VAw, forget You had 
the flame chance I had, but you turned it down, 
Not Jim, you can't eapoct more money until you've 
trained yourself to handle bigger work." 

'There aiT ]ot3 of "Jims" fn tli« wnrld — in stw«, factories, 
ev(T>Trhere. Are you one of them? ^Vake upt Every 
time you sec an I. C. S, coupon your chance U siaiing yem in 
the fare. Lkm’t turn it cjown. 

Right noiT ov'er IB 0.000 men aufi vromen are prroat-in^ ihem^ 
selves fjjc bfBJTer johs and beUer |wy throuEh I. C. S. courses. 

You ran jojn them ami ftel in line fcpr ppQin ert ion, Jlark 
and mail Ihia coupon, and find out hon. 

INTEBHATIOKAL CORRESPONDENCE: SCHOOLS 

B*x Scranton, Pthna, 

» ^ oMIpitlan, p1e«u Send me n con? o(f jnur booh- 

let, ■•'Wn* Wins and Why,^' and fu]] naTUeuIjira Sbout Ltu coutw 

wlilch. I bjin mark«J. ^ In Utc litii Lclow: 

TECHNICAL AND INDUSTRIAL COURSES 

□ Axehllnrt 

AnljUeetUT'Hl Uriftsman 
Rulliiinir Foreman 
Coneret* Uiilidier 

□ Contriclor and nuHder 



- 



J r^lruetutisl D raftsiti no 
„ Rtrnctural Emrlnner 
_ Flectrleal £itp Inner 
£l«tii»] Contractor 
•^EleetrSe Wrfmt 
Eicftrie 

llriidina Shuit jfumeprlhti 
TeleRTaibtL Kn^netr 
Telephone Werh 
Mcchenlcnl Em;fneer 
Meehanlcnl Uraftinten 
flisrhine Bhojt PracUos 
Tnatmaher 
I'attemhiator 
ClTlJ Fndjieer 
tiurreytns sml iraiiplnc 
EneJne^ij' 

Can Skigine Operetlng 



AuLDmoblln Mcnhanln 
Ariatll^h EiUthUci 
nPlarn|)ft *nd Hteara Fitter 
Plcmiblrig Insttertof 
. Fotfiinan Plutnber 
^ neallttff snd Vrnt Halloa 
^ Kbset L'Ea ] Worker 
Kteam jEncln^er 
Marine Euginref 
RefrlfferetEon EnjjitiMf 
Du. R. Positions 
A llJeliwar Enelueer 
jCt^mfstrr 
D^’liarmticT 

,^Coal Ml n I njT End nee r 
D^iiT'lBitlon nAafl-ijrfr- 
Iron snEl illeel W'orTier 
Tcillle Otphse^i- Or l^upL 
Pfltten Mdmifaeturin^ 

J Woolen iljinuforturriijf 
A rrli'LLEE.ure □ Fruit IjKWflni 
Poult rr Fartnlnif 
Maltkomallcj □Raillo 






BUSINESS TRATNING COURSES 



DBuffneu Uinaeoinent 
JlndOslTlal Manafcmcnt 
Penonnel Manijienieat 
TrslHc Mani pemfliit 
Account ]ji£ and 
C. P, A. Co^rhlns 
Arcauntlnf 
“ n«oltk»tdng 
Secrelorlal Wort 
l^punltb □ Freoeb 
wtlesnunsnlp 

Advertlilng 



ITtmlne** Correspondettea 
plejif Card and Sinn La>^tteilnff 
SlDUDiTraubr and Typing 
Entllah 
ClriJ SoiTlee 
nsllrFOT 3^Iall Clerk 
jUall CnTTfer 
iCTade School Puhiecta 
JITEffh Kehnol Subjecti 
iCartoonlnir 

I t] lust rit Inc 
Liuobez; l>eiJor 



AiiJretlr. 



City. 



.SLate....,,.. 



Oeeupstlon 

U pou rrsifFe ^n Cinfoda, erod empon is fib# JNtrFnaftsnel 
VvTTtmpondBnce BrliecJa Cdnoifian, Lmtfedj JiJcnfrciif, 



NEW INDUSTRY 
NEEDS MEN 



COMPRESSOR 



CONDEMSER 




E)'APORATO 



3T 



ELECTRIC REFRIGERATION 

Cafic Yrtllt Am^cfip IddLsstrr needs men tor 

• OW* S20O (o t l.non a montb jobs lis urmiuctlciTi 
_ , i lh*tallatlon and iiaJfiSi, Fafrtmt 

ST Otlti — backed by r,^-neral Motors, Oeiiiral 

d^'fSri^hr'se.Ss: "■ 

JlkfeDLjitcE'lim. 

Get Valuahle^ New Bppk^ — -FREE 

Oirr new Jfd J ff>Tr«rrf* 

WM!^“juil OH thp nr«'H’, nmblp Anmiimr rl»A to- 

rwn. (m. »IHt*hu| tiblifBUMi. B, i|,« |^r«l 

EE t mu' e2h« nEW mtafc . Write 

UTILITIES ENGINEERING INSTITUTE 

Dapt. IS. 3120 W. Clark St„ Chicago. Ill, 





44 Qtylaa, ceJont and 
Rl(' 



_, Betect f r«nj 

of " Ride and eTtblbit 

Bfixupld und. m&k'a moiiejt. 

Fmciot^tii Ria^E fl 

Oaya^ Hr** trU. dl««t fTwr^ rt. 

Mir rnkTreioiia offor* bafug a nui'tiif 

TirM issTirf 

MeadS;^'S!!!r.13'£S^ 



Wa sliia. an-4p- 





MBay laSl4 enpara p«ph»« aarta* *mf* Unta. 

•ara uMIb V9P iMm, Ha *Baart*nH nsHraarv^ Raia aatv ipBljlpsa, Hathlnl 
Ola* likt H. had at aaca h»e M* baak, OHHfMITUIklTia* IH MOOUtH 
eHQT04RHiHHV aaP hdf «artl4wl*rH 

AMCFtICAH SCHOOL OF PHOTOGnAI>Hy 
na«1, in-C 3*01 ■b'NHan.an. ChlEBaa,U, •, A. 



*1 tflc SCrENTlFlC wonder 

A V < V PAY^CUEIS 

3 for 25c 

ttuvex OHILV 

BOYS *tp*t*^ 

Umt* Cls-Uwa, *■>? 

flbltlt. UlV 6b:iKl. fl4rC I— I . .A ^ -— 

Pnnoa 1 ti ritib. FHEt— t'Kfi. RADIO B | Q r U N 
PICTUncriLJia. lakeppieuireaviitB. ^ 

dat CBinmL '"VtHi'li ILka ’bib.^' t ah*. wtlhwaaB W4wf. 

MAHVEL tMFG. CO. Dept. 91 KM HAVEN, CONN. 



lA/AUTFIl 'Tretinerl 

vT/lR I ELr poulfrymen 



r 



$35 to $100 a Week «g 

-^IntcreBtingf Healtbfnl Work 

The Pouitry bUidwERit today one of our 

reftteat BndiwcrL^ 



lid opportunitlEn 

men. we'ro blwclna nur Rraduattts In 



I 

1 

I 
I 
I 
1 
i 
I 
I 
I 
f 



ThouimndB of aplen- 
an] open to trained 



fluR jcblt light along — at blRRer 
tbjui tbey've ever bbTote mad^- 

Wo Tmlii Yfnt at Hone for 

a BIG PAT JOB— Qnlckt 

Our tatnoua bame-ntud; Caume fits y'Oll 

for tb.4 Job T'Oti iHEuit— at the p«y you 

Atao ilMm ymi bow Ld itart a pnHSlatla 
PiivHer buIrvEH d ytvuw onra. a»gE Eif full 

N<r waitiiki fur raaulu. K. H. 1. Ua|n.tn( 
ht ttooU oiBDjf tiwj. o«z. yan aarp aa j^au 




GetdOr^ I 

FREE KOOHl 

**Haw t» Rate PouIIjt ( 
frif nnSt" tana all *bu'A I 
And yuu# BpcHif^ I 

IsaRnw tn Iha *Ui | 

WUc^ TM' IhMtf I 

TODAY. I 

I KAMOHU. POULTIIY lt»TITUTE tM- 4H-N. VnikhtM. D. C.j 
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(JjiItctmI ficltoold pruvUle MLfc, IkorodK'b 
LnfiiJ'ut±[»n Ell QLUtlilv dLtuIcnt iap i»xiiJiUD- 
iklJur^ ttif nntlTrd 

d-r LfaPiTHiM Hkyituwr 



Rikjr KPHrrcf- 4 . 
LFlUV«rM|| uru-- 
imt riJM 

iiEktijii ■ r^piinFji.i'lo 

wkh t'hu 

mal AvJdtJiaa Uui:- 



^"—jearn the 

/ to get started in A viation 

^ poradoti, a cc^ncem whicLj wicl 

afHliatcd lines* ovei 



G et a true picture of tKisrapid.-* 
ly ctevetoping in'dustry. See 
the opportunities it ofFera young 
men. Clip the coupon and maiE 
for your free copy of the hook 
"Aviation, “What It Means To 
You.” Read in this book the thor- 
oughness with which students in 
Umvcrsal Aviation ScKooU arc 
trained aa Aviation Mechanics^ 
and Pilots. See why flying training 
will place you at a big advantage 
although you may engage in one 
of the many other lines of aero- 
nautical work. FamiLiarize your- 
self with the various aeronautical 



schools being lo- crfdopu*. UnlvETuI 

1 , ^ A't'iBtitjrt Wel.l'lpit CSoumfl 

Catea m a num- mm mlntmrt lo ilew*n«l- 

her of key cities and all schools 
offering the same courses and 
high type of training. These 
schools are owned and directed 
by the Universal Aviation Cor- 



poration, a concern which, with 
its affiliated lines, covers over 
17,500 miles of airw^ays a day 
carrying air mail, express and pas- 
sengers, Having the tremendous 
resources of the Universal Avia- 
tion Corporation behind them,, 
the schools have been provided 
with the finest equipment obtain* 
able and the most competent 
instructors in the country. 

In$iir 3 ii<!€ Provided for 
Universal Flight Students 

Duly ntw rimcnt 11- 

c«n«vd rl:»net and thorouBl*lv espflTi- 
rnced sovertunem licensed i]^an«pbrr 
pilots sTff employed in Universal Ayins 
training. Tlic remarkable Safety of Uni- 
venal crainin s U shown by the fact that 
Universal £ij;ht students were the firfit to 
be odcred complete insetance protection 
throuKhoUit their training by an c»rab- 
lished irmotance firm. This insurancf; 
assists you ia securing fin.a.nclal backing 
to learn to fly. Full derails are explained 
in. the book ” Aviation —What It Mcatu 
To You."' Mail coupon for vour copy. 



Universal Aviation Schools 



terms as ex* 
c^ne wort an ill trpci plained here, 

*f «wtsr* (nclmdlTW Uteit , , , . . 

air uiJcM. 1 fits book 1 $ in- 
terestingly WTiCtertp truthful in all 
respects, mil of illustrations and 
honestly helpful to you in plan- 
ning a way to enter thta field of 
htg^ new opportunities. Send for 
your copy —FREE— 'today, 

Back^oiind of Universal 
Aviation Schools 

Universal Aviation Schools form 
a national sys- 
tem, individual 



RiOherlRon FIyin.|K Sehoci], St.. LaiiJfl, Mv. 
Afid-Plu« Flying; Srli^t.Minnevpnlt^ Ehlhm. 

Eg^llxji FI j lug Sehool, Mneimn, HU 
Ffirfrefiria Flying Sch'*!, KjiiiiHiBiCUy,KiiQ. 
Rraoiff Fly tug Schonl, Oktxhotna Citjr, Ok. 



U n iTerwl Firing Srli’f, H'i>cb*flter,IHJaQ. 
Unirerwl; FlyinFT Stknitl, Kt.Ppifl, Midd. 
CulvfriMi L Fly i ii je Scho 4 > 1 , M^emphi &,T enu, 
Uplvrrul FI V Eng itehool, Olevolxnd, O. 
Cenlral Flying Sehuvl, WJehftn, kniiiMS 



rlMp4f MtudfiBt, 
uUlfMt tiiv A r 
£biuiDEn CijuFia. 



A Division of Universal Aviation Corp* 



UtnVTHBAl, AvXATIOTfl SCHOOIA 

1047-56 Boarmen'i Bmk fildB- 
St. LouupMo. 



lend HUB THT Ik>aIi ‘^A*tflllaD^WhBt 

It V-MU.TciYEnij"' I Am IdlcrcBttHJ id lakfnir a 
t jFlif'liQit' {>Jl«liuk''B ( )Bu*ln«wi CETtatw 



Naor-. . . ■ . . ... . 

Addr-iu, ,-. 

Cltr,.^ StiEtB. 



. Ai-fl- 
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POPULAR MECHAIfICS ADVERXISIJSG SECTION 



We Will Train You 
in a Few Months 




Day amf NJffrt 

SCAOOJS PIT 

Chicago, DelralC 
Clovoioait, 

Bo9ton, Phila- 

No Books — " 
No Classes— 

Wonilerfiil 
Future in this 
Uncrowded 
Field 



Experts Earn 
Up To 



$125 A 

35 MECHANICAL 
DENTISTS 

We teach you to make nib- 
hef plates, crowns, bridge 
work, metal base dentures, 
etc., for dentists^ After 
graduating you are ready 
for a job or can open your 
own laboratory. We assist 
you. 

Big Demand for Men! 

Merhaniciil OentUtry it thr laborstDry bench W'ork which 
the dentist turns over to the laboratory worker* Msqter 
this proretalon and help meet the demand of 64,000 dentiits 
for laboratory work. Every city and every town where 
dentiata are located ofTern work to the picchanjcal deuttat. 
We train you in a few moittha in day OT night achool^fpr thig 
uncrowded field — no daaaea — no books — no mechanical ex- 
perience neceBaary. No EducatiDnal Raqulnmenta. 

Work Your Way Thru School 

We will help you find a job to meet your ciiienses while takinfl 
oat training. And we will help you find aatiafactory living 
quart era when yoo arrive. 

Sohodf s located In Cbfcagcg DatraiLCIovoiandf 
SoatoHji PhiladofphiOm Day antf night sefroofs. 

INTERESTING FREE BOOK 



WEEK 




Ouf illuitrated free book on Mechanical Dentialry will 
acquaint you with aome aurptrialingEy intereatiOK facti. It tells 
about the thrivimt profusion of Mechaoical Oentistry — the 
way to swift and certain auccesa. And it telSa about the 
PTOffTess of many of out graduatea — men who have sue* 
cecded beyond their eipectaticKis. also full details of our 
liberal ofTeri. Mail the coupon aiul find out more about this 
fascinating opportunity. 



McCarrie School of Mechanical Dentistry 

153S S. Michigan Avc*, Dcfit. 31S, Chi^gOt HI. 



r 

I 

I 

I 

I 

I 

I 



McCARRlE SCHOOL OF MECHANICIAL DENTISTRY 
ms S. hllchiftaa Are.. Cbicafto. 

Without cost fiT ohllii^atinn. Bend me your llluHtrated book ou 
Mechanical fJentlBtry, and complete luferqiatuui w to tny 
ap[>ortualtiea in dantaJ laburatury nrurk. 



Name. * . , . + 



Address. 



soeoo DRAWiNe $998 

egy||3E f,, 

Haveo'E you Ditea ttished that you could draw cartoaOB 
illustrate socae Idea, ahetch eoiue prei^ foii'e* ete.r 
You can do all ot these thiufn. Oub of Anjsrliia'a 
moet famous CartwaiErta aud illutitntLors Loa Je- 
veL0E>^ a flrcat. kliuplu ^atem for suim}^ la all 
tvsnciies of Comntcrcinl^Art. ThJa flratcUl Las 
revolutloDJMid the enure theory ot druHlog. it 
means that drafflaa can be asessy for you m 
■ rrUioR — much simpler tiion leariimis 
^ortaind. IwikkeepInK or typevriung. 
Wa are noiO pioeloR this orlRinul systein 
for learnlDg Drawing. Art and CarltNjitlntr, 
consisting cl 34 ICsboiab with Otcr AUti II lus [ratJons, 
wltlila reach ot everr one. If jnu wlU devote a fi^w 
hours eacb vreek to the Course wt!: AllSOLUTEl.V 
iGdAHANTKE that you will learn to draw and 
draw well beTuee you have half ihitaEted tlja Course. 
[[ we tall to make this etalni goenf, we nJI] rclnhil 
every cent paid ua. by ellmHuUlriff a lar4io omca 
force tor answerlog eorresnondenpe. esf»ns.ive ca> 
aloca, etc., we are enabled to make a price of 
the dncftpest price ever kna«vn for a lilabr-firAde, 
home study course. Many have sent ua letters Blni' 
liar to tliat Ot Bob'tP* DaVis Of DoLrolt, wSio wrote; 
“I can't see bow you aak so little. It is mnra than 
£ cupectcd,'" ]*oarn to draw. It Is a big aaect, 
no matter what Odd you are in. 



Send No Money 

Just Order tliD dounro and AO OO 
on arrival pay postmaq 
pins a Icweems [Hiataae, any meat intuit 
tor tbe entire Course and Drawinii; OutOi. 

1 r not entirely aatiancd, return wi tii Lii a v b 
daysond we will Retuod Money. Addtc«t 

LCDEREfl SCHOOL of ONAWIPtq, M. IH^L, Ch>ttMaoca,TO«i*i. 

Orders from outaldo the U. S-. A. are paynblis S3J2B conh wiUi order. 



If rm er^ar eoun* at 
onea wa arin lltrlnda a 
diawln# aqUlE. MiMiiUfMc 
of u-UM'b p«fKlh, 
yv4»l-, vtTwarp. A tig mb 
Laitkg. «4e.. .ngbllns 
ta ri> ita w«Hk wlLbijut mar 
addicbnal 




A'pftv fOTonaa, lactory worker, manager and ambitious mecnatilo 

WED Dud a sutd tnllia bC iaslda Inform.efan In ''FH. ’ br Eijobt, 

tiriBuhii.w, Th» ^ rhai^t^F. af Uilb work «» • I 5 S tivarw Inl.utac. 

■bip' . h.mfF. guly ref.rrnco uhi ffvida. 

' ZSf Fwvman''' tiia 2fiT injrrai. yiilck rrfirrea.a biOBT. ntuiv 

dBaaraiiu. illiulratloD. Bttd rorm.;: rfeb bEndiny. ffDld AEamujl, ttEk. price 12,60. 
Chir .pKiai FB^d fwie, tI.M€. Ni.ll nauui and i.||iirau aaly. fav pHUnin tlJiBpItia 
jwFtapa aa vri.a] . SatEaTBCtlon aruraataad . 

GfICdO PtiB. CO., Pent* B, 30 W. 4T Slrnat. NEW YORK, N. V. 




WouderlLLl, dcw deviee, suidea your basd; eoirscts your wHtlDu in a 
fewdaji. ^Dl^^raDrovemeni in three hours^ No TjUIuth. Compist* 



Outffn* FI 



W^HOME 



Writ e c. J, OtmohL 34. Bt. lquIh, mo, 

TJzK^fti did ftf Al» CboimiidB: othiir ■aw^ 

van. poOildclBita and ba*lni«B 'i i.rt!. bin. r*a 

IwKMMiie a la.wvar,ir law Atvia^ bupinwB tivmn liir4>gpb 
b*.'4T>F HUdj ■riFilEiJ by IIh aue.Kna'‘i,l pradirltrit 
tawjrera of wr fB£q.ltr- W'clii^ tiyO^JT iev fr»a 

AMERICAN CORA BCHdOL, OF LAW 

3S01 M leblgen A v«.,p ept.lJS-C.dll ce 90 





easily, peimanantiy cerrecteiJ. Wmhap - 1 

eiiuwaaiid. .gcvwB. Ab 4 fgr fuH rmtomatun' 

aod iiprtfal pbgrt<wrapb ra^rd. SeikI dlaMfcrp^tu^ 

1207? Waadward Awa„^ LEWIS IftSTltirnt, DgTrHt.lt 



uCh^n watchmaking 



ixnd becemo independent. We help yo u sccnire a ptnlUaiL 
E^*v to learn. &nd lor CATALOG. 

D«e4. 9. 



BT. Lourp waTCHMaHipia pcwm. 



BT, tow, BiO, 




GIVEN! 



Boyst Hsn^s the g i sat Nary model Abshfo. Earga 
^r«ot air hag with inilatora p«rpehute wfth auto- 
Dutic releaH and ecMaaplAlia loaErpetJaEki for ftylng* 
Will fly for milea mt bailglit of lOdO feet. Great 
Eliwn re Co Btudy aerial Davigatipai . Send □oate and 



Ga M. THDMAS. 317 W, Madbon 5 L 1 101 Cilice 
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Come into Aviation 



Mati*s Dream I« Attswereil^ ATiation Is Here 

Trsinspart Flyer* will 
train y«o 



to r «— 

pMirtlye— 
TliHlli-BIO 
paT-sesr. 

FeielnatlBg 



Greer Air Trsmaport supervises 
nil fljHlng instruetion. Greer pilots 
have had long |jexperieiu;e in in- 
st ruction and transport flj'inif. 
You are siifc and w ill learn quickly 
With their exjjcrt help, 

C« L« Laird eitperiotendt 
graitnd training 

Lp Lairdj witli years <jI Aviation 



IS ATlatlpn, 

im pay your fare to Chicago 

Cotnie to Chicago, I'll pay your fare when you erroU. 
Here is the raal hub of the Aviatinn Industry. The 
Worlfl's hiifiSt aa<l bi freest Airport Ls liere. Get 
my Free Book — tells all remnrhable faeta. 

LEARN DAYS OR EVES 
A JoO while Learning 

You ean attend the Great Sho[M of y^-'. 
Greer Col leeo oii'i loam Aviation ' ' 

either days or eves. We a ven 
help get you a job io you 
as you learn — in 
short — what does thin 
woaderf u3 trajnlag coet? 

Notbing! 



expenenrB as a designer and builder, 
EuperviSL* all ground trainiiiE, tte has 
been in Aviation and aetual niying sioec 
1911. 

Earn Big Mnney 
in a 4 Bonr Day 

What Bte a Fly^er'a hourt? Four 
Hours — not work — -hut fun — ^never- 
thel^ those are usually the houra fur 

Aod the payi Many make U30(> oa 
a single Sunday. My Free liook gives 
aatonishing detudisp Send fur it now I 



HOW! 



I oner you a JIQO a week opportunity, perhaps mo»p 
But you muert prepare- tltH} a week JoLw ri^sD 
nothing uulSSb you tuU huM those Jobs — BO Pri!« 
pare. 1 iiiake It easy — iffl years [lotus it — 
proves It, BO when those Jot» arrive — i>e 
reody — I'U help you fiot them 
— but he ADlfl to bold 
tuera. 



TODAY 



Tomorrow ia jiiat a day 
“but think — is it to be a. 
day wasted or a day rushing to 
success? Thinlt of it. Tomorrow, may be just the 'second day 
to your real triumph — but tomorrow can't possibly come before 
todMV. 1 aak you to do nothing but find out fnr yiuurself. My Book la Fr«. 
Look at it ftt kn*t, it ewto you nothinit and it will help you. if you enroll or don't, 

Sineerely, UlWtM OKBBR, Pm 

GREER COLLEGE 

. D«pt. SOI 

J|^ 30 X 4 So. Wabasb Ave. 

CHICAGO — 

^ Address. 



ERWIN 
QREER 
hrMldim 
Oept, >01 
2024 So, Wabatli 

A¥flnu«, 

Chicago^ tlllRola 

Send Free Book and detaila of 
Special oHer, without ublik^^'"^ 
to tn&. 



Name . . . 



.Age. 
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. ONLY 

Giant Qiest Expander 

and 

Pro^ssive Eserciser 

Dd n M Uvular moriTt. I]a,vfe the 
niu$clt^ uE iiu]3erxu4ii}n i'tecritiPB 
Sirn.H'Uff F(Pr iJcaltli'Aaake 4ir tu 
ft-itnumd yniif JrietttJe wltFi ejctj-infr- 
tliniiry fBat4 vrlalell uctly men. (if 
cLant strEiljjttk can dn. In u lew 
BhctrL wcehjj ycvLi wll|«a-tJly itu stimta 
w1jEe3i U(jw is^eiTi dlnicu'M^ttjeii re^il 

inliljclej) and wiJI 

he ynaw— ititl youra to 
k(wn. iryi’sh wanLe^e^'- 
else to keeri in cond 

fthatus you pati rgdiire the 
StrejiBlh (if the ProBTBfJ" 

Hive KvercJMer by elinilnot- 
IriK oja inauy ruhlea m you winli 
if yuu W4i,nt f[r«iiE realHunce 
04 to biiljd lip hljt 4<el]d tiLdaelea 
tbea U!$e the full Birebirlh. 

How tAo G iani Chntt Eipirtder and 
Fro^OHivB Exorcittr It Made 

Tha Qbai. Ctiiwt Eipind«r uid Fto> 

Knatltq ftlEEHin ll blidt W9(3f llAlf 
iprlHTf FwIjiHr ■# tdi fl-Vi 14 



i* 4. 



^ ji: 



A 



^**Piii« ^Bi| imt rtalihin-^ 41HP 

Kir» 4 , D 4 fiiht more Etif an eier- 
DIMr ^h^.t 1|H f>irtlr BsP UbA rfdbk-tar 

]■tT«nIli In mm.rh rn-bln. Of4 i1h 
■■ d /n-Grti dytwlhlB, Thr daut 

irtMiva RiiwTrciFr h*i M alrandB ui 

Aneu Piifahif 4 >r«ijnl]ba to f-heh 

v4bb. 

Fro* IrMtructtoni 

Wi do 4 ^ ibinb Jl 4UH4Jck io Mt^il 
JOU kn ^ 44 ^ iff T ««rtl> dfllll>lt' IMuit 
w* a*k, ^ Fur a ti4nll'rd ituca, 

«]|| alai) i[Mil'iJi]i JBELtikribiik) ali*<<- 
lulAly frn. 'l'h«M kh>4rv rLirma WP* 
iniaFAtElni p.nd licniite ii> TulJfiw — thwir 
iha*r vpi| ih« ilHrt a<il ta hM^li 
HEEi’itEh, Ordar Eoday Ii*(urt (liif 
npudvrluL dKee' «rhtlidE**'n, 

Vour Guoronto* 

Tihi Oiani Ch«4l EipaiidaE U inlO 
TiUi a EiHnnlMi EliEt yp^u will lay J| 
■ Eh* iniit T<ku Avar cr y«uT 

i>4oiii7 bwc-kk 

i C*bl*s «r dbybl* 10 
fM* itrorffllh for 

T h V d c Kiblfl 
aUTKlb tirniH-E 
Ire* nai|pEaiv4 f^l 
DnE 3(10 t>|. 

How ID Ordar^^nd No Hows' 

kiEa rouT DEKii Ebd .Addrr** iii eeitt-uo 
EBd (*[ T«ur O^El EiErrikFf 
«4 tlx linULl itiw inErDdllrttiEJE 

l»F rflluTB liiEiE. TIr EirM J* Jiudn 

^ low bw«EU*E Wi W_q|| tTCOm* tO WEljM 

p / - / rajlitlii WBkl «4.rwi)|Eli li ibi |uw«Et 

I t / pOBijblB MXE. blXn'E Ewr iMOEW^-ailda' 

i^. rr«rei ui — |ii slid 4iui! Inr fdik uuiarf-h 

Pie cayDafl. 4 hw, 



fROGRESSIVE EXEnCISEH CO., 

400t Langd«n Bld^i.., 

Broadway artd Ditan* Stnal, M*w rortc 

™~a(m kuipiii OVnur 10 eahle PPogrcHatve, 
rieaw: »euo Qy^uj, 5 EKerq|iM.T« 

ChE^t Ih* EimiBtr jaa wint, ipd It wil (h itiit jew t,f titufti mwp. 
rmf nr«ttT 1 « 11 . ll1(Ecd[Wt(kfT SI If*, Itv » n tk |HMUf( 44 btEjTkl, ]| 

ll iiridEiFitoad tiMi ir JEU «n h 41| nlikilid wptli j««t •unwr jdu 

E|ui/ nisGD- ji Hikum A -iiLarb >4d <41 tuiir edduti 



^ PIN A DOLLAR BOLLTO THIS *N 

2 Get this gieniime kath^“r I 

5 V jiidow card witli 
gold corner^, Musoni^^ 4 
cjiibfcin stiimixjd on heavy ■ 
goKl. Your name or ot her ' 
st;impinp 35c t?s:trn, per line. 

Money back gnaranttte. 

Please send catalogue 
n Nbp H 3, Monitors, Jewdrji 
□ M&, 11. Udge ShTiplifej 

RrtabiinivA l«50 

Redding Maionie Stipplaf Co, 

. XOQ Filth D«pt. PwMm n«w '! 

" E veryf h ing Masofiic'' 






1 



York 







HELPS 

for 



HomeBnilders 

Or Anyone 
Planning to Build 

How to Build, Whnt to Build, 
Wken to Build 

A eold mill* of fact* can otteji lie cojiv^rtCHl 
Inta u K(i|eJ lulne ttf dcillata, fur buElj^tcr^ 

(toly Edtve nieney but learn iiuw to 3U4kfc« 
more rabuey with tHH fti-e lnn books oti nrcFUtewure, our- 
psentry iLiid bijll(rirLif. Curpicbteiii! rnahe theniselVL'S ctuk- 
tmet^-hTS by loarlUnj; hi.EW to datliilut* corracllF; eohiraetolTH 
arq ahjq to tinndle hicger und more prontAble jolir hy learn* 
liiK how tbe blK fellow? do It; axelilteet* and thone wbo want 
to ent«r tblif blFdily paid rHTEffMistian flam irUErc money by 
havtutt laciH aitd Hiturwi nt thqlr rtnger ripft. Mod who want 
to DUald hOnieR:, evcfl thoiiph Ches' are not duEnc the work 
yFe^itiEiiflv'ea, ean eavc mouey by lenmutg how It should be 

"Thli brand new aet of fivia handRomely bound boolui, ctrver- 
Injf all j5baH(!K Qj arcbltociune. carpentr)' and hidliilDK. en- 
ablcis you to pet autharltatlvq. ep^nliaqo tnforniatLou in a 
nionjout. Nn tedlouin. Tottp hours of reidinp: no bard 
moilEnjr study but iuatHiit refernTtce to the i'ttal tiet*i. 

You don’t waste a rnlnute. The new JIfly [ndex put? bo- 
roro your eyes, 'Withotlt wasted time, t he ttilnpn yim want to 
Ptno'w. This lu the niort oomtiksto work Of It* hind we have 
n'er puhiiAhotJ, :>Ji>thtnp bfi* beou overicK>k<d. Ufc of 
toola, bultdibp eonstrutirjou, beallbg, ItphtlllS. plumblnp, 
archlteetiirel drawing, Mueiirtikt reading; la alsort, ih* moat 
enm prebend ve Jind asstly underfitnod work of Eta kind. 

Pwk rrf i>™- InO riaa* Irnt (n't' iTfli!. thii is Irue. we wIB IsE-liidii wlib (h« 
nre thIuedw ** '!*" -^TiwiBl priE^| uJ clIt 42.1 .HD fejiy tdV(nTTiit,E « 

MndwiPIlF llLl|iiP4-4<iD5 i]T;i?r IM htfiPTlM IFith flcior pldRR, ■witfcHViil. PTtn- 

erjArEr, <i^d «lhi> d ml tif 5k -pHtci r^Tcrlug At4 iiwuitip «| 

TWif pulei HIT Ml.] 4 gni«Tl ilt K«iTi 

NO MONEY NEEDED 

DON’T SEND A PENNY 

Veil* LaV* tt^chirbreuf iinr tirui. ^lul Mnj nn M 

knd nddn-M CB tLft 41fd »*‘r •pUL ihlp [ hd L-BBipldiA vtL of fi-TP liu 

v^iiumcH, l.CHKi lAUcn «r4elkiij| n prcDF ^ dnvn Ini^h thein vw*Jm 

I’PAd tIrfRi, Cind nut ubi^l'binE vrb.^ te knriw ktid Lhsn, At rb« 4»r\^ rj[ ifi^i 

Kf yrdU ipint bpi-n hliHin, «Phd ^iity AfM f]iai gp ihiK 

M.j[0 p«T mc^nth bBLi ihn eoiiBj of 4jilr Jiitu bfwin p^lA, llviTii-rRitirr. in 

Addifka te Vh; kcuifcB rvu pt4 iht jiUij bcnik o^id tbfi 5k iHa-cvH 

Tran, Hiid ICT th?iv* MR-iliqin. like Bdvun.tH4Hi ciE IbkAffAiii ^rfgt And vta 

cnufbljf RDA BDW Miiiilr nil JBVii i4>VRnL tllTiM IhnrLf rr^L. 

FOR FREE OFFER USE COUPON 



f'ffiJtia. 



Street, 

City. ti + + . .^late. 

K JfM iE« vnEiidi Ih* Dnhid ptn4 nih wilfuKfdrt, 



I American Tech ole at Society, Den(, CC-H, 

I Dreict Ave. at iiftth St.n Cbica^. Uf. 

I j f boc-li* oai Hjchiteel luw, »r]4«iaFV' ■j'd huQdiin* 

I oe^rabMl ttniTt. 3e;Ml Eliiin an. jmuF fp*e effiw. I wdL ueuiCh# I'hiTii. iViFLiurtiL 
letiiPn |.h«m In (hi 4M?n u-nltTa ..... ... .... . 



’is 



«f ntrw .^l>.nrpri 

- ....,, 
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Plan 



i Mfnd you 

Ccnni'14 high naniityt 
tfnparttd Drawing InMtru^ 
mmntr, Qthrr Tanti and d 
Draftint Tahtt'—Ait inciliflrd 
intnyHofria Training CoUTUV, 



“My Pay- 
Raising Plan'* 

It SftouFS How I 

Ff^para You At Home 
For— 



Itt These and Other Great Industries 



Automobile ^ Electricity — ' Mo- 
tor Bus — Aviation — Building 
Construction. 

There are jobs for Draftsmen in allof 
these industries and in hundreds of 
others^ 

Aviation is expanding to enannoua 
proportions. 

Electricity is getting bigger everyday. 
Motor Bus bu ild ing is becoming a lead- 
In^ work! irtdustry. 

Building of stores, [homes, factories and 
office buildings is going on all ibe lime. 
No structure can be erected without 
plans drawn by a draftsman. Nomach- 




ery can be built without plSnS drawn 
by a draftsman. 

1 train you at home, in Drafting. Keep 
the job you have now while leamuig- 

Earn As You Learn 

I tell you how to start earning extra 
money a few weeks alter beginning 
my training. 

I will train you in draftmg right where 
you are in your spare time. 1 have 
trained men who are making $3,500.00 
to $0,000.00 a year. Get startM now to- 
ward a better position, paying a good^ 
straight salary, the year a round, 
fortable sunrouAdiPge. Inside work. 



Em^irateat Servtee 

After training you I bdp you to get a 
job without charmng you a cent for 
this service. Employers of Drafiamen 
come to me for men. Employers know 
the^ are not taking chances on men 
framed by me. 

No Experience Necessary 

You do not need to be a college man 
nor high school graduate to learn by 
this method. No previous experience 
necessary. I make a positive m'^ney 
back guarantee with you before I 
gsn to train you. 

If you aiie now earn mg lets than 







W rite For My FREE Pay- 
Raising Plan TOBAi 



— JU^rJaiur 



this eoapou at once. Get ”iSr f^r-Rablng 
FiaA". It certiilnly point* thv way to taoHve. YtKI 
DWij it to ysmrtBtf to kvad for thil bOflt. FfnS out 
hpvr t help you fiiK] bliropporttlnitiMln pnetiHlIir 
*IL big InrltiAtriefi. The Don k will coroje to yoa ■“™+' 
paid and FREE. U«ll tba eoupan for It lodSf . 

ENGINEER I 

1951 Lawrence Avc,. Div, 



• EfiQIKEEE HOBE, Wt. C-135 

g SMt Eamnea Aw««v GhlopLga 

g Send me Free vt alt cint. ^'llTPay-RaiBlna Plui^'. Alse tilnn to 
■ earn moner while lei-miris to be a deeftemau tuod ptwi of bi^ 
Z izNn«/ iCHkrUv pMkkriai it) gfttX ludoACri#*, 



— — — — — Ape— — 
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Amazing Kind of Heat! 




DOES AWAY WITH COAL AND 
WOOD FIRES 

Ka more firen to biuW — no morp dirty heAi-T cpaI to no more 

cl'mdi!' of to liiuft cotd roninti— no isnnre ljeAtin|{ 

worries. 

NEW INVENTION 
BURNS AIR AND OIL 
SOLVES THE FUEL COST PROBLE 



Here in!- an aranEinj; new kind of heat that h(w cndctl forevpr the rlftyd of ■woman’s hBck-breahini; slavery t.n a hot, miuH*y etove or 
funwiee! No more of your money up the ehinincy in utiburned cnal kcib! No more nioncy thrown into the uah-pitl liy burning 

air and dU^ thhi i n vention elimtnatae waste, ineombwfted and unburued gas. 

FITS ALL STOVES AND HEATING SYSTEMS 

'I'his wonderful invention, the T.>aeo Oi]"G-as Burner, In one vnpor-heAtinir plant; vour parlor furnace, heAtiui; stove, etc,, 
tiiiuuto turjiB yonr prcseui range; f teani-heiUin£, warm-Jiir or into a modern up-to^to oil heating system E 

SAME EVEN HEAT DAY AND NIGHT 
FLAME NEVER GOES OUT 

Onlv T(ek type htirnef un market — you are sure of dependable operation — Ignitlcm unneoeKaary 
AuibiDifliic (emperflCure eontnil, 

EASY TERMS— 7 SIZES— Low as $14 

NoITiItir: 'U» adjust. BulEt tn toat A Ufet'lnie' Operates Quietly. Coiopllefl with all [itrilnaoeea^ 
GUaraTileed. Actually Haler than the orrtiiutry gaR rnnKe UHed In a LLtenen. New- ottca and lor 
all Ume — end usbEa, aniDke, oclor^ cboppLug, shoveling, □arrylng dirty, heavy AtniJ. ulid wood. 

Write NOW for Spociiil Introductory Offer 

^iKtljLl ciJTer Ef you get In tuueh wllh ua now — Wrlt^ loT full partlcUlaTa. Toll nTvaeci type of beat- 
Uti{Hir«Lt!i:[L yen have. 



LACO OIL BURNER CO. 122 Laco Bldg. GRISWOLD, IOWA 



SALESMEN 
and DEALERS 
WANTED 

3 ,Ien interested id oiakiiif |o 00 a 
month (work spare time, nlaq} — 
ahauJd wTite ua at D£ie«. A Laco 
for cvErry b-olftie— etrvica worries 
eliminated — unusual offer to 
deiilcra. 



Stop Making Mistakes 
in English 

W VinderFijI nCW' w'Ciy to improve your English. Ko 
ruLn to learn. Nnhardatudy. Gramm nr, apcllinK. 
puEietnatioji, BJid egpresaion, tnuglit ia 15 minutes 
a day— at home. Self* eorrfiettnn featuro rnakesit 
fnaeiuatjng ah i game. Write today for fm lyonk 
“//flw ared tVtiis Moiitsrltt AddresH 

EHBRWIN COOT BCHOOIL OF BHOLISN 
CS Dnnrin Butldliiff Snehnetor, M. T. 



FREE BOOK ON MIND TRAININC 

Ad iDstrut^itive book which etplAJiie an amoaing system of mind 
trftininfl alread.v used by more than Cri0,(WXl pertpJle- 
LotUBBEmd you a Ires cepiy ef "Sefeauae Mind ’t'raJnlng.''* It frUl 
sJiow you how AAd why Pelmuoisin IB the eoiy sFot«tti n( tMelilne for 
develepinB oft the mental powers at the sartEe tlme.^ Endorsed by 
aucli fliKitlnjn^lidied men aa Judge Beh B. Undsey. ilairy LauEjer, 
jETcniiB K. Jerome, Ftiuea CbotleB of SwEsJen aad hupdredHOf Dthers- 
wrfta TODAY tO 

THE FEEMAN institute OF AWCRlCA 

T1 WEST ASth STREET DEPT, Si NtwV«rkCHy 




LEARN CARTOONING 

AT HOME DURING SPARE TIME 

with theenurve I hat has trained HCNDRED 8 i 4 beEinnensu(^ewfully. TbeLnndon Picture Chart Metbod 
of teachpig ORIGINAL drawing by moll makoB oartoonliig easy to learp. This school is a Member of 
The Natirtunl Home Study ConnEjih Write today for sample picture rhart to T^T YOUR ABILITY 
11 nd eTampIcB oE the Work of BUeemftll ■Ludenie tinW earning from f 50 to and mnru per week. 

EdcIosp fie iu Htampe and STh^^TE YOUR AGE. 

THE LANOON SCHOOL, 2638 National Bldg., Cleveland, Ohio 





RAILWAY POSTAL CLERKS 

MAIL CARRIERS— FOSTOFFICO CLORKS 
GENERAL CLERKS— FILE CLERKS 



TRAVEIcfei: 



UNCLE SAn 



$1700 to $3400 a Year for Life ™ " 



Nn "lay-oJiB” because of Btrltes. poor husiDess. etc. — sure pay— 
rapid BjdvaneemenL Many other U. 3. Government Jobs. 



eiHiatTTTHhIfnt* OLaad tUie chfeaES. CanuiioaHi 



. _ City and 

edacflldiiD niuUjf 



STEADY WORK 

Cut eoupoD and mad It before tumlog the pa$e. 



CO u pVS'R' 

FRANKLIN INSTITUTE, Dopt. Wl75, R«h«t*r, H. Y. 
Rush i* iiifr. Tree of charK < 1 > A lull desariptinn oi the poal- 
tioD cUHbiod: belinw: 1^) booK, Rlth list ot poMtlQua 

outaluable : Tell me hOw to get ttli pcMltlun choCkeiL 

□Klihvn FtitalCkf h (tl W k Q7N> OCiHril Cbrfe (Mm ■■ Cl M) 
□ PetlAdc« OtA C$I7H (• OFik Ckfk ((I2H (p 3?»9) 
□Cly Cm <tl m le $21H> □■wd Mdl CvnH <C1H to S13M^ 

Name **«•*« 

Addrtm..., 
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One FmH Ampoule of my amazing 
Hairerbs w^hich I discovered 
myset 



Tb33 Ampoulfi 
absolutely free. 
Don't s*rtd any 
mcney^ There ia 
no C. O. D+ No 
whatso* 
ever. All 1 want 
la an opporUinity 
to show you how 
easily I grew hair 
on my own and 
hund redaof other 
men's beads. 
Merely mail the 
coupon below for 
Free Ampoule^ 



myself and uifiich 
my hmd, 

Bere is Botv I 
Used to Look 

1 waa fuift ns twld ad tbls pJcture. 
it is a tme pbd«af[iraiib witnnjt any 
tempr-HTur w ivtoMmiiBS'.i. It Is ct- 
aetli U 9 «l tctoflif. TTieftloolt 
St Che fait hMuf ot heir 1 hafv id 
Uk> pictero qxl cho left I 

Ab [ PtSted so of teq ^ l 
know vtaeLtaw | sm Chs nrst in*n 
who diseoTered tbie ifmt 
bat I dokiiDir I harr u, thst I grew 
Bif O'tra hair S^d that I am itr^wiDS 
pnfr cm the beoda of otbnr urn su 
ttM Udh. 



H€reliWiieiDaii 

Wiseman was bald 
lik e this. 



H ere i> Brennan 

Brennan while be 
was baUL 



Ittiil 
prow 
to you 
FREE 
that 
i can 



But Wiseman OTCW 
this head orhair 
with my wonderful 
Hairerbs fluid. Ah 
about Wiseman and 
how be d id it, if you 
write. You^ll get 
his address, too. 



And Brerman after 
V reeland grew his 
hair. Write and i 
will tell you 
Brennan's Story 
and give you bia 
Address^ 



What I Dci?»tp1Uh«d m my owri bead Snd on other 
I can do f«r y«l, privridBd ?pU under t& yew* of 
■gw and losa of bur not eauBed by burPS 
I. or Sc*ra. Anybsw, I miwE gaccwdior 
.1 you psy nothinir^ spparacuo. 

My bi^me t renCinvb C is 

simplaiiiuicls, Inekpectfivei. ^ 



Mail this FREE Coupon 






Mail the coupon today^Right Now— I will send you^ immedi- p ^ 
ately, one f uD Ampoule of my marvelous Hairerbs fluid which 10^ 
discovered, of which I hold the secret and which grew my own p ^ 
hair on my own bald head. Besides the Free Ampoule of Fluids p 
I will send photographs, names and addreasesof rnen and ■ 

who successfully used my Hairerbs Fluid for Dandrtm. Fa 11 mg V 
Hair and particularly for Baldness. * 

& u*%C4pf EocHd*WlitO«dr i 

VK££laAMD^^Cl.SVKLAl«D, OHIO 



l4 



46 



popular mechahics advertising section 




that's the third incsrase I've had m a year! Tt 
T^hat special littinfnif; wii! do tor a man.’' 

Every idslI brinjjs letlrrs fro"! SO«)e of Ihc thouwtTd^ of 
sludtflts of the Irilerflaticmal Corrr? nondence School, ti-]JinB o£ 
acK^ancemeritg won throuph S]>ar(^!li.rtie stuJy. 

How itiuth lonBer are yfw Hoinjr to voit hr fore taticiB the 
step that k h™ad iij bfin*: you more Tnorwy? Isn’t it hetier 
to start now than to wait for years and then realizo 'whal tltc 
de(ay has cofst you? 

tme htnif jiFtcr sutvnor curfi ntffht nix-nt ivflh tho I, C. S-, tn Jii'iif 

CH»-r> 3jaenn ivlJ| prs-miK; J'l’Hl Trif tht fvaltilHri yriH want, \V(lHcail 

Cijyi Lit cblLnaLlan^ maftE aiid malt Hits caujioa niJ'ii',.' 



INtTERNATIONAL CD R Ft ESf ON D ENCC i^GHOOLS 
8 m 5 G 3 D-f^, 8 cruitsF 1 , PtIiTia. 

Without cnjit &r □bti?allan> accwl me n cbtiv vfur l>oc 4 (- 

let. "Whu Wins and Why,” anti futl I'tMlnJlura abguiL the coaraa 
in-firs ^vtiich 1 hii^e niurkifi L X in the IL^t 

TEOKNICAL AND IMDtJSTfllAL COURSES 



Architwt 

ArelilUN:1:urBl Dreftlmin 
t^uJldlnc fere man 
Cencti^e Builder 

t'unitarE^r birI nuildloi* 

.'ttrueturfll DiJifiJUinti 
SlriiiHuihit ErtjiEilfri r 
ElfctrjcJt Enjitnw'-r 
EtHtrlMil ConlruiitoT 
LU'ctrJe U'lrJnir 
EEHtrle LlahLtnjc 
Iteadlrii; SEtrqr IHurprlnt a 
Teleirraiih Rafrln^^r 
Teleishano Wtirlfc 
Mi'chiiRlcal En|[En»r 
Mrc-hanlcBl Uraftsmua 
Sti*p 

TewJ malT'er 
PnElammaker 
Civil En£ln««r 
-■^utreyinjr aihrl Uapplfiff 
Iti-idSe BtijjirirCicr 
jQss ^eltui Opc'ratine 

aUSlNE&S 

□ Buajtiinsa ^iramiceinent 

^ lihluatrlal ManniKcinrilt 
^ P^ruoniteE Alennaomciit 
_Trnll1c MjmniJrmclJt 
J A-tipnuntlner anti 
, f*. P^ A, I'oafhLng 

CnsJi AtcflunElng 
ll:H]h]Icr]d njt 
SrtrtUrlfll Work 
M|ianJR-h □ French 
^tjilesntanBlilp 

□ AJrertlsIna 



TRAIN 



AuttMxDbllc Mechnnlc 
AvEatlon Eiiclnei 
PlumlAfr ami Fitter 

t'lumhint; Ingpetlar 
Forfifltin Flutaber 
lleHHni! ii.ml VimtiUtlDn 
Werkcr 

Steam Kmrlni'^T 
MurLnt EnKinc^r 

□ Elcrrle^crntien Eaflneer 

□ n. R. Pesltlens 
rillluht^'aF Enslncer 

□ Chcmtsiri' 

JPhi^rtnaej 

^0(1(11 Mining Enslnpcr 
jNnvlRBtlDn □ ABi'iypr 
JIixHi flnd Slef] Worljcr 
nToStlle Oreruepr or 
I Cot ton JfaaufucIurl'nE 
I Woolen ^MnnirfHcturEn? 

^ AArieulturo G Fruit C rawing 

□ I'flujlrv Fartniliif 

P ^Iht^id^tEci □Itotllo 

IHd COURSES 

PHuBlrfi-sa CDTieiponcttTwo 
PHhiiw Cartl and Plcn Bi'tterlnjf 
i^tenojiraiihy uiJ Tyfiine 
[f English 
CEvil Sen Ecc 
RnltviBy MitEl Clerk 
M*ll Cflri-lf^r 
Hradc l^hnol ^uhjerts 
lllptv School SubieelB 
C:n1(Km-lTis 
tlEui^trnlln? 
pLitmlicr Dealer 



Naiae...... 

Aclilrefg.i.. 






CltJ-- . — StUt* 

Oceupstlan...,...,..,.^, , 

If ^04 ■irt r<meda-, jrntf Iflla ftfutpin I* ltd /n f (t BotleiTflt 

Citfivfitnjtnci Schools Canadwn, Caaain 



DC A RAILWAY 

Dltraffic inspector 








Meant everything to 
Anthony Maine 

Gontlem^n : — 1 want to laho 
Lhlft opportunity Hi evprcsa 
iny npprecInlloEk fnt yutilf 
cuufsE. It has riioailt overy- 
tiling to nio. Hofnito takuiff 
yoiir enurtfe. 1 wa>^ wurkJn£' 
in a Eeos facUjry back homo 
Tor 520.00 per woek; IhC wfiTlt 
waf A drudi^ory. and I did nut 
always n'nrk steady. Souto 
wcolui I had. to bo satlkinod 
with SJJ.tH} or Idrt#. i^ihfC- 
<HUiip[.nt] riK i'our CN'nirse a yeur 

BI.'j luk Jktkrt-n, 1 hiT’e lircn jtvrrJiiBir 
SI Ml [Htr niikiith anJ i'imimc-*. At 
an-Maii tJznf'. t BBi ctitfnr tias 
tJlah-th anii I'h* WrirL 

*bMptp ■.rjJ viiia Jpr| ul . t IM Wir 

cjialfilil. pE T^fUkl Ihf utEMrElw 

My eniy r^trt: I* ih«l t 

y.0fi|.r I'^urv prHftnpb- EfLan I di^l 

iSlriicdi AXTilO^Y MAIN! 



Earn up to 

<250 

per month 

SALARY 



plus expenses 



MaSy Jiieti «re needed to llli exEBLiug 
vaciiuciEii In thia rascinating rid [Way 
work. Paya SI 2D to Sllia momhiy 
to start. Rapid advaneea to Slt£, 
SlKN>, S2Stl. Travel, or renisin near 
home. 

I’or eleven yearn (hL^i 0 th iKH hae 
trained men Icr TmiTlc inapeMtuii 
and aftijated them to pufiilciuE upon 
toinulellon of tralDtllK. Hallwaya 
luuk to UB Ter men. \ve"l] T rftiJi you 
In n few wCrka' epare time ham# 
Instruction, and UpoU ccimpletlon 
afldEkt you to a PWltlon at u ileflnite 
aolury cr r«fimt1 your lllUlon. YOU 
lakehDtiak. 

Send fdr free booklet 

dc-tBiki nt lhl> frr«t iini'Fc.bidAd 
1kr.?'fc«*hiii [cd^. ObiT itM toiWlH riidkiiii 4II 
hhipiii. Ii — bi>vr *e iikVHH 44ib.ki^ ]]iri4i{i |.^(ib 
UL|t irliht -na 4<i f4i JDTI. 

iVriU’ E.-u 4 u^, 



Standard Buiineas Training Inst* 

Div. % ttUV-V-AED, HBW YORK 





I GIBSON, INC., Panon* Stocict., KalpnitHdO, MichSjan. | 
I CienLlcnH-n: f ksae Bcqd free book and complete information abuut » 
I O BANJO QOUITAR □ MANDOLIN J 

I ■ 

I St, . ' 



Intenaliie, practEeal'^t^chrUcjl cOurijea. Jiiniclneerlnu 
deRToe In 2 years. Dlpluma In I year, A 10 Q Spaelal 
short C-»ue*e In PructicAl Elmrlci^— I’bwier tiant 
f I peraTJ on — Armature vv Indine — liiidln “ EDwtrlc 
Refrimr^tion — .Aylfidon ElMfrlcIty — Flecfrle Weld' 
i^. LOW TTfll JOK RATliS. riietiJcyol' ejipf-t-Wi B^wp" 

■eiyi^ L^lnahi ti?ppe-(.. Tw- ^rf ntfly-fTw-n.! ief¥l» fridyn-ip'." l™p 

•erurv pSrf.ilnit vpfh durLnr ti^nini • trVnt^ fDr ciiiaUilfr 

riHLAV CHOcNfct AihA iMI-B IM^b Bwh 



PtAY 

BANJO 

LET fhe sweet' voiced, 
F25y-playing Gibson 
banjo hetp tou make 
youc dreanoA come tfue. 
Gihson banloiscs pUy 
everywhere — on chc 
records. Over ihe 
radio^ on the stage, 
fof dances and parties. 
The CibsocL is easy to 
learn* Francis Hcjiry, 
BE lefi, with Guy Lom- 
^ bardo* plays a Gibinn 

ban (o. You learn to play 
tM4/OVfP 1 Gi bson Ciii ty . qui<^ly, 

FREE Trial, Easy Payments 

Send the coupon for informsEiOn and 

free book, "The Road to hiippiaess,’' 
Check the instrument desired. 
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Major Rockivell 
World War Flyer 
Who Will Teach You 

Major* R Of k well iA a tw- 
luoun world war flyerj 
decorated wltJi the I-^ejuan 
t.f Honor and tile \\'ar 
He ii TiOW lieroli- 

itplt hiniaeU t<> trJttelM^lJ^ 
AviaLtein, and he will traJn 
you for a p-Qijition la I hi a 
^reat new Lciduatry m 
only 11 Veteran World 
War Flyer can train you. 
Umier Aiujcff Rttekw'fll'e 
jnuir.lance your future In 
Aviation i^' iisfured 



7iackweU,USMAir Corps, Says: 

TrainYbu at Home 

and Until ISjuHave an Aviation / 
Job Paying ^OOto^MOaJKonth/'" 

l make this ama«inj[|; offer, for a short time and la a limited number, to supply the cr>dng need for 
trained men. Here is your opporiLinity togft iitto this unerowded, fasclnstana field with a definite 
certainty of your future. 

In 12 Weeks! 



Ju^t devote fll>oui an hour a day to My Heme 
CCMlr^)e, ai-pd Lti 12 weets r»U can he mas- 
tertnf the prlnelplci ef Ground Trelnlnf 



which Bve niiceitarv heitDre ysu take your 
place In any branch of Avlathin» In a tew sHori 
monttiii I wJ|l i^Lve you aviation tralninp!; 

and prepaiE you for one of the blu nay, thrililrs 
jeba QiieD only to tneo. thoroughly trained in 
Ai'Latlon. 



Ne Advance Education Necessary or Experience Needed 



You ilOn't heed to have a hluh athool or cOlleKU 
educaiion: jo mnsfer my eourst. Yon do- uol 
neerl to know anything Ahnui Alrptanen^ niotarn or 
mechafiJcs. My name coonsv Is thorough and f-nm- 
plete. Every thins ia ad rlfutrly e^plnined, with 
eday-tO-undcITHtArid le.-ct and pletUr«i, that In n feW 
pihOTt monthit you will Iwahlo to tfroKp every fu tula- 



mental principle of Aviation eremnd work and you 
will lie well ou Iheroaifl lo ctualify for any important 
aviHilon Jot) paying £300 to ti-tflQ a mctith, My 
Hetne ftudy Course will hLvctou all the know!edi?t 
apcesftiarv to puss the ijovernraecii'a written es- 
amlnatlona for UiMfn).nic!s' or oilot£i' Itcenaes, 



You Learn Principles of Aviation at Home 
Then Choose Any One of 10 Ground 
Jobs. If You Want ACTUAL FLYING 



YoiirJoblsHere 



My home study otjurseolsf) teaches you 
the principles of fli^liE. Wlicu you 
tiAv'fif completed, the ground training 
coino Ed Dayton — the birthplace of 
Avnatimi and the home of the Wriitht 
Rrothers. You CDirte liero a.i]i 1 ect 
tmininR at one of the finest mid best 



equipped air ports in .^mmea. Here, 
where we ean. work hand in hand, j'ou 
c%n [Qualify for a pilot'a Leinae and a 
hiph p&y flyims; job in petskeniirer lines^ 
mail pprvice and other important 
brarjt’ilLS* of 



Employment 

Sarvico 

After you gradu- 
ate 1 asiibit you in 
gottlllR a job 
without any cwl 
to FOU. HlBht 
now the dentand 
for trained men 
lfi jrrefliter than 
the flTjppty. A 
place is re*dy for 
you I 



Only Trained Man Can Qualify in Aviation 

The l)ig money in Aviation not i?t> to tho 
iiovicic or npprcptice. flnly TRAIWE& men 
ciui command the iiish salaries. Employers are 
glud to pay hig money for men who know Avia- 
tion — 'buildei^^, medianic^Sf sjcrviee and main- 
tenanee men. And flyers. Let me prepare you for one of tlie 
rUAny hlith ealaried .Aviation jobn Dpen ta the tmmed man. 
I will prepare you to take y our pLacc in the moet fitaeinating, 
faat^t growing ind<ifltry in the world. Act now while tny 
Bpeeial lajst.*i. Ruah thla cgaipon to me for a CDpy uf my 
faiuotia froe book. 

Satisfaction nr Manay Back 

I am so sure that ytm can Icsrn Avialion with my help and 
step iatq a big aviation job that if you are not aBtiafied when 
you have finished my course, 1 agree to rctum every penny 
of your tuition. 



tVlajor nsb't L. RochweK 
THv Dayton School Aviattnn 
Dtik J- 1 , DavtOrt, Gbta. 

Dear Mojer;. — PEea^e senti me FREE anti Without obligation a copy 
Of Four famous beeh uU A VkAtlOhl ili^n J'our upeclal luKluri Anti posit tuu 
offer. 



Z Xame. 



MAJOR ROBT L. ROCKWELL S Addr&k; 



THE DAYTON SCHOOL OF AVIATION : 

DHkJ-l OAVTONf OHIO [. 



. Ht ate , - - Age . 



4S 
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It's a shame for you to earn $15 or $20 or S30 a week, when in the same six days as 
an Electrical Expert you could make $60 to SlOO— and do it easier — not work Iialf so 
hard. Why then remain in the smail-i^y game, in a line of work tjiat olTers no chance, 
no big promotion, no big income? Fit yourself for a real job in the great electrical 
indvist HI show you how. 



an Electrical Expert 



Today even the ordinary Electrician — the * 'screw 
driver" kind — is making money — big money. But 
it's the trained man — the man who knows the 
whys and wlierefores of Electricity — the Electrical 
Expert — w'ho is picked out to “boss" the ordinary 
Electricians— to boss the big jobs — the jobs that 
pay S3.000 to $5,000 a year. Get in line for one of 

lliiL-se "Biff jjgite.” StArt by enroll inff now for my easily 
It^irneft. quickly nEbt-up-to-the-minittc, Sparc- 

Time Home-Sliidy Course in Practjca] Eluctricily. 

Age or Lack of Experience 
No Drawback 

You don't have to be a College Man: you don't 
have to be a High School Graduate. I know ex- 
actly the kind of training you need, and I will 
give you that training. My Course in Electricity 

is simple, thctroiijih and and ofltrs every man, re- 

gardless of a|[e. education, or previous c^iwneiice, the 
cbAflce to become, in a short time, an clectricnuy trained 
man* able to make from $60 to $UX) a week. 

Satisfiactloa or Money Back 

So sure am I that you car learn Electricity - — m sure am I 
that after studying; with me, you, loO, can set into Ihe ' big 
money" clas in elKtrical work, that I will „ ^ ^ 

in. writ iny ty re turn every single jxmny |[ 
paid me in tuition, if, when you have lintshed U vCiSBrT 
my Course you are not sauBfied it is the beat 1 r-yWjj 0 
investment you ever made. Arid hack oi nte Wl JMfBlJ 



•aop Day tor 

4 slir«lt 

"Ps* Uviajl [ 

a\4 •Pvnw «nr«r- 
Ui*nn«qt. 1 kjii 
|ioo ni«DtD rrtnn inr 4 wn 

btUtHH bD*. [ Uirfwi Lc 
tnfeS* IIB ■ wKk.'''' 
A.BCHMEOIE. PlMHiiii: . Aiit. 



S Bigl^ine 

to tV€firlMvi(l|; 
Jt^3timVh4aie 



14Daro 

'TliiiiltJ |4 loujr CaiiTM, J 
ah)* tiyg (o £-4 Id 
Rhil«. J ri(a rnMti 
tin t« IfQi.Owr 

D FRED O.tihNABS 
L I 7 W. l€tb Rt.. 

V I Attuit>, G*. 






L* L, COOKE* Cbtef liiinidjiiB tapnoH- 
^ D*prf, bC, 31*9 LiHTtnte Aft., til. 

^ niD at «ai:;4 wlthoeit ebliewtJonn ^ vur bltf II* 

# iQBtnt^ khaoii pud cgmiileta d#taiU cf jrAor Heina- 
O Studr Coaraein ElKtrleftr, lucio 4 iag TvUr CUttIt 
r pjul cn3ploynu0T]t HrVicp olterl. 



witk me* you do practical work^et 
home, Vou BtarC rlglit Id after your 
flTBt f ew 1 cuon B t o WD rfc at your profea- 
aloB Id tIuD Tegular war BDd tuakecxtrO 
moiiDT In your ^afe time. PorthlByou 
need tool** aa d rslro them to r hid 

complete workloS OUtatl*wLl:h EodIb, 
tneaaurlnd JoBtrumcnXI. and a Teal 
cdectrlc matoir— $ outfit * id alL 



The 'Cooke Trained Man is the Pay 'Man I ' 
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MMDS BEST WANT AD MEDIUM 



Advertisements iu this section, centu per word, each inserticn. miniTnum 10 Ti'ordi, riSyable in advance. 
To be inserted under proper cation in Seplecnber issue, copy should be in our ofEce July I 5 th 



ADVEflTJiSIWG AftghiCIES 

Jilts, t HIT ns Jtnr^ iiinU orrlpr 
ciijerlf'it™ Jit i'liUF ctl^pdMil. ‘iS; imffu self' 
liiclit Siilde, wilb TaLlcd ^^ln(cll \nnii Ln 
tolor*. uLvlri v^ijiinlstp InfnTFUflUiiH fwit 
pjijInK dallvF wtvtiy and mnnslUy rnjtlkB- 
tljina [Mint fmi. t’raak W, T,Ph1Hhff Advcf. 
1l<Sn([ .■VEffW’V. tifG Knst IjiikV ^t-p UtvifftfLi*- 
Al>V]illTfsK' In 2n«JS J^utuJjy i'pws- 
1H]x-r<i, 'ii mjrd.4 ?15.nu. Excel IcM ror m- 
fiirins ij^ents. and IjisMtiPoui uy- 

rxirlluUU^':*', Cal aloe Ustiua L.UliO Madihiit 
weeklies, mall uriivr luaiiaiiiru^js, 
Ki'^rvlbinii. FtCP- Watlc Adkertliilnt, Ifijl- 

ltiiiL>r-e UIdii,, t'hlraprt. 

|{ EKtUt H ■ A clTf T Li - ! n E fiil out caialoE- N" 
elittrct;. tpars in. tiiLsiilJe>L-s, Tlic lairiit'i-t 
rliJssUled aat^jin- m the «^rW- , 
Advrrti.'ilUfi ActHCJ', XOfl Ko. L*,Sillu St., 

niitaFO, Itl^^ ; — j— 

iftiJEJ .Itata I'.Lilda, 

41 Inr’ln-ili'^s eiprvIh'iJiE- 

ratrs, K H- IJnivni AdiirtlMUg. Aj(iLilt?^', 

no S. r >i-firl> 0 Fn._ f ^hleapo. _ 

IXt’El ’1 >Ih;i|»j" Thrtt't: fM.uil, 

Meyer .A«enc>', 41111M JlBUford, St. Lwiu, 

XTo. — j,--, 

~TfM T’l CijimU ifl a.^tV‘IUU fnr paterti >.. pf<a 
pafffle Hd and HI. Cljirfnee A, n'TsM^p. 
Ri'Bldered Patent Atti^nej-, WBalilnpton, 

n- c, 

FOfI ADVEHTISERS 

" -nin Mantep fjt'ilar Writer." tnctui.]ilPJt 
ISfifl *urre*<iru[ IfHari. hy Ad^^Ufl ruirlaon, 

■k‘firld-fair*iii+ Irtrer eippilr |1U •i?- 

I'lrntlar- sent, (Jptiartunltf l'r*ai. '%«fit[Kirtr 

i Vnn. 

:ii W(m!>M, Li~Mvnilii:j Sl^ sahiinv rnpv 
lUt. Ftirrrimnep, T tp< 'ill , finn J^se> Cal IT 

'A n V I'ltuntr?.' iiBW^niifttB. -S 
words. flO, Cell ft. UsU Ctet 

Kpalcjf. ItartfnnJ: Itldg., rhleagf.' 

' SALE? PROMOTION 



|■|> TO nail.? pales sU'^retl fat 

j'lir flJtntj. This illhirll-iiilnr tonV rm a 

new tpevlnlty retallJiaa b 1 lHa f]nt 

IHirr*hafte n. We snihniKred o lyn- 

cram tapjitiK Gt nallOital elpanslisn, 

In Kur vears hli sale' were naMon-w|dep 
nmnInE ia itinntMy. :t.a J'aar* 

^ale*manplilp-lri-inrlnl e«iv(rl«|!N'e hartt flf amr 
nmlPalETis. Suljrdt «nlfs prohlrnlp fur treo 
illiEINVslH. l«l J'cart Hirles Prnrnn'tnn Maw- 
rufi^r I.nTklrt Co. JnrrtPs C. llflA 

Wwid hrid gi? A va ^, T HjItaLci, 

PjTTEIlft tliJil tn'lh— I'f .H3U nvjul 
letters ttmt reaSlv mj) 1. SlaiUhn Esp-ts; ftirui 
Jrtteia: anv dlixrt^uiull jidVe-nii-lnE scrri™. 
Write Omaha Lls^t A Letter Eos lli2, 

J4j)UI hjQma III* . 

PROril'l^lVE Balesi imrl ailTeFtlRin? ad- 
rtffl- Riilai leirers, sLoebiu, adi eFtlpernent?, 
sales nlana bivl enpy prcjmierl u<, ft! Afiur 
partlmitflr rcrrls. P. A. TLinei. S-ate4 Cnun- 
srlnr. nfi Firih Avc., X>w \nrk ni.i,'. 

' MAILIMC USTS 

LtTE Xatur^ hiFV*ir*^ nonartunlni' 

FfckflfS. Hliisle whhjh-h. iiip»fMnCj7e.:l rrirnt^r. 
Free firlre Jlsl. l.>e ilulh, SS'lj ft-n] Ate., 

Illviit Uale. W A’. 

TliDii F Tf]ifi>rTtum I iirUnKen iieifie?!, Sl.on. 
Fheasjcrf^'n. I"MH2T ^■|^TlU f'eim. >riiine- 

BFUills, Mtrm 

BU$IN£SS service 

in^ruFfiFiNtATirds:. wiiii.iii[iKif>rt. j>. c.. 
Or clapwhert. An.v raaltcT. Int'irmnthm. 
Cemnset. CruTf^ti-fitlclenia Invited TiVlikefian, 
eti.'l W'e'twrv ItldB- 

BRANCH OFFICE SEJ^VlCf 



CUlCAtJfJ- fl -NCI. Mtchlflau Atl', 
drrsH. Writ? l A thin. 



A real 



automobile: supplies 



riksP TriilHi^ jtlenni' Tha Fltir.l riallpil 
runE fJujits In W..ir wlmlimv. rilciuh lell. 
r1iK.il 1, tir llelall 5.1. {HI. il. B-, C, 

Mftt- Cu.,. Etanston, 111. 



J'llKvHxT Tls« JH-rlOent. dnh't harp 

in 1 jc un eA|iert aateBmim, >Inney. iLUhlily. 
],i1(( *r J[, Seurat Liir.;l] seller. Marvel n:i 5 ! 
anlo ^afeli' *iitrtB). Nn Eunjfer nel^^‘^lFar) H 
rely on the Taulry, JiilMJeaiilnn hjinii *=li{itLi.lii. 
Jlluiiilnaled liandp eJitJlhJiinl with stem ami 
tiilL IJfikL tell In an MUnilftakahla inHuner 
in'! iirEvpT'i lF''eDiJnn tit !urn rlBhl. ivft n-^ 
Flop, The dflvjd-c U wfM made. Inofcs ectmI 
fteayrmahtj- yrked HliitiEy endrjTiied. Etc nr 
ear ami Lru<-k driver wimiy une. iVrJte Fipp 
lElerature. Cmnrlnrei jimrselC Act auii*k, 
Yijur terrltnry lortuiiB. iHFE Cvlnrado Bldg,. 

I leme r. (Vlf* 

‘ MEKilACK" Sfimr gde?' ini iTiiije, riii 
rlhrntlMi. New fo.tHl WefU kE sn-TlriEe, 
ei^iirti lent rides like a bJR rhalr, 

|»r- New pHtnl hrake rntl anl IratElers. m?! 
<ir 10 New ChurfHlat yet uf IU. Btnrn 

all rattlcft wL An 1 1 m H E l-fs for alt 

ears. '^rnlveiriat,'' ‘Taaek- nf Stfel tens- 
Itercd In nil.'' IFestcm Auto Sujuilv sEGres 
khd all dE'itlers Linndting riualili' nmdnetA 
j.jr n-rder tllrvetJ Jnuney bH.ik euarantcfl. Pul' 
TiTsal S]irttip Cu-i GC) -Orjiij Ara., GramJ 
Unpdda. Mirh^ _ _ 

“'toLtlRHI) Inftlali ort mar liflaJllEhta 
<TC-I or frrvm kkntUv yntir far at a 
jManfT- RpamlftJ-l at hicht, uKr^^-tlcfl tlur- 

liLK clifl iJa.v. OriP (ttfllar fwr liwit.i li-an*- 
[I a rent InltlBlflc Vinir wjll want 

Liieiii. hf ngk for emr uEvney tdan itlien 
spivllni; In your order- SklnnirT Mfa. Co., 

it{r9 P I fill .tee,. Nct-t Vnrk trity. 

'rsE]l”~Alr 'catD]»rt'iF.i'r. fntly auFoitiHIc, 
Utll'lEht. -Rpae^ sating type. liH'Ule»9, fully 
■ ulnni^tk, RpfihPdlt lancii init gyaranleB-d. 
Uhtf nnw. }i|ilTi^P<l un trial and epiJ' Eernsg. 
Ako n rew l?al iiCandR. e;ii: wBSlLc-ra, hatlen.' 
rinirfitr4J jind pnJnt Rprajs. K. M-. Cnnruir, 

llfur MKOc!, Troy. Ohio. 

“MlTAAdiNfj — McrlianLcj. potilurlhEfl, f-iiriii- 
era HralrllUi Ev Ijiiy new f.el f - &dj u sUi hi e 
wfj'nr*h. iVtiuln w-rerrhklt In one. HIjT 
imdlla. AECiiiE'j Sfliiiti'le' PUlyt sdiullca 

r“o.. t\>,ir N'eiv Vnrk, N, .1^^ 

r~AUTO' (Sa 4 faver seiU^ To 1n| nidufe. 
.1lT Buli.'f. .Miijigine ml learn Ineiteiiijet, 
f'rlEehlmv, R A-Hfri . U'hf^lnn. HI. 

' ,\JTll /■‘irth iifiT flnd ilMfd. Lnwcif nVlf-cs7 
Bankriftit suppllfis. meterfl. vheel*. riuilpMrs. 
i r;in:mr!;dmli<. fieiieralrirs, penr^. f’arJmrft-nrp. 
E-ii urine rails iviiL||iTntfl ?IG. Bniku-llolns TiQi^ 
nil. Brlphtmap. 110^15 Main S[,. iTartrord, 
i>i|in. 

V{)lJ .Are n'flmni I't leilKrr mimirs al 
hffmr-- IminonBo r'r^OE™ |hlaLlniF pulrHiarE". 
tnhirtvarn. rtt:. ITrLtc iar InformatloP- 
Sprlnklfi. Plater, 7T, MaTlnn. IniL 



71;'E TIM 13, Liiintr and. Mnnrj- PkvIwk 
I deas (nr all ulm wtvn, drive or nepnlr eulns. 
The^<f ntitrlli'nl klnkv me hRssd upon the 
anutal en»cr1rnri‘^ of Imnctred-s of (ntnerii 
and rt palTiiicn- tiiree heoki, Aiilni Owner!,', 
.tutrt HPtiBirnlan's and Ante Tnnirlfits' Hmuj- 
tioLik*. reeulitr £1 to '^Ipe vf|ll ire ^iippltejl al 
jlih' pLtiP me [MiRtHke c. 0. p- for a limiO-1 
ilFPV otilv. Henil your nrdrr tncluy Eo Purmlnr 
\f(n-hnnii'*- Pre<ix, Rckiih 2 lXt F, tludiTlo 

St., ChkuBO. 



AUTOMOSILtS 



WINtJ-JO To, tiiij' tedait h<ulv fnr tlriham 
TMte EiRld, mPrkl HUT sr I'SS. J. TPn k- 
ji>;rn j)t Suits. In r.. llle. Inii 

TIAIE Counii In applying for pniRnfu. Sec 
pjce* 1 10 noi.| 1-tl. I^faropr-fi- A. II 'll Men. 
T^eL'l^le^ed T'iiEenl Allarncy, WDulllnCtun, 
Tl- C . 

{’.Ml Jlnrink nllhf-i d I rent In owiwthI !'■(« 
rlni'-tiEurl T.i^ul* ^fan lttek. Cntripii. N V. 

C.MlPrHET{Ht InforinntJon evfry anlo 
vvfMev man needs wltl Ha found Irt viiei^l-'l 
I iirlHiri.-t-rF sEir'I'H^i'ianl To the rnronus P.vke 
.\riiM En'-y r I opt'd I il. he.ip with (*verr make 

id l■flrhl||■l‘^e^. infl pflEe^. itd lihiRFrflH''n‘. 
Ibli-e 5 it. ■Sfnt r. O. O. If VuU lU iTef, Pep- 
hlar Meehjntra Press, IliMUi 4(18, £QV E. 
sliitjirle St.. CWmso. III. 



AltTQMPHI1.E 5EHV1CF EQUlPMEHT 

It Ur l.lijpijinunMy In H,houir halLer.'i.' eharg- 
Jpjt. f.?r me (HI ynu hnw ypu pim invEsii 
niUl(»H|iriit W'il.h |iraritf|tlli' pfl Jphf ^^lurint■ 
Earn ntll lo JflPd moEltlily fruiN It. Itar- 
Kfllns In iJJiiil <iql,fti? Wri(e ImliLV. At»-i 
hnv^ K (I'w rer'i'NulltEnnfil ear vushern. [isJnt 
i'pTayi. awtflhnOt' sir (vniivniresaori. } P- 
l[r‘fiiikk. It. IS aiHdi. Triiy. UIlJo, 

ifNlniiri — ' i’J;arjiKe*7;i| i| EpritcEit fcepiirtl ' 
(limed and BnUfiinleed (Ike new- T*n,M*Ual 
hsrgBini Ln lent AnmJi, car WRiherf. EkuCrfy 
rliarsers, air rnmpreamri, olr. SMmiejl i.,ri 
trifll. fiiay ternts. iVhnt do yen rvfil to 
iiiiiUilBte mur eimLpmrlnt? E. C. Oulhrejitlu 
Rni MS^I. Tmy, OhJn. 

~ViSl'ld.K4Y' llTrsnF’Br-'ntien {!ari. Ltlc rTrOftl'i. 

The itnElonAlly hnewn iSpcFtei 
Llnr. UVile for rataioK- HfMerJiiJ prirw. m 
dea|Er$, agents or car owners Uaditer AulO 
Erii'losure ("o.. Emadway, ChlcagO- 

l>p|il, A. 

PiLiii.iifs ti tnmoh Lie Enr-yrlupe- 
dJil liPieo rditlnii, I he I5lh. Fully revised 
to covet all latUiit fartM cegBrdJnE newest ile- 
vel^jiEPcnts In auEhMIiiHlLe ’delil. InrludLnR 
nc:w M'l'trl A 1 ''otiL Iptfurii-iiiliHan gLyen on 
Tc-puirlng ami adlH^lIm: every part of all 
jiiiftiiy nirs. lluw t™ find itnnhle iiml fla (t. 

|tii»je«. -i.S'KI Ulus, Price, cleth, Ih. 
rieithleMprvH-eQ. If". .'id. Pay paatimn prl.'e 
iiml iioslJge whfti h? ile|[vej-.s hook. Pnpul.sr 
MoChiiiilei PraKS-- ILmhu iUlG. 2 HO E. ilntariit 
•Sr,. crih-jKo. 



FOR FORD OWEEftS 



AI^HBK.A I'ndirslung partJ and H. 1 rJirlng 
ifpiirj. Sjjeerl-ter h.;uJlc5, heudUjTlil.s. h| ci)jii- 

|irekv(nn head. Ree aport FaetorlCs aiti 

ppKPi Itll and HI. 

^^Jkl-JP In'irnu’r hWtT JTMflinv“Tiii d.-lr“ii(iir 
dan. FrUJlly dftJtvert ihe Intcrlur Intd nim- 
Fiirtahte tnid ny bpek to ^ledan In few min' 

• ules. No et(t-B frijulpTnent neecssary. COiTl- 
[ijftc inslruMiniifl H.M. Haothwcitcrn T'-iir- 
Itiii liuFPau, Uepartirtttit A, Bga IS4, Santa 
Fp N. ^lei. 

1 Ai'Tti Gaj. liner seen. Tu iritriiilureT 

.si[ Tni1.:s. .ima^luK hiUtiaita ItutoasES, 
Crllfhlfiw, HC-SU-'i.. il’IteBtiin. Ill 



I^OTORBYGLES. BiCVCLBR AMD 

SUPPL|E$ 



AfOTORl'T'CLEfl llarpalna. If »n aru 
fleriuusJy IrtEfFesleil l-n JpuVlng k ireioftyDlS 
I'd lUBrpn-U'ad KlamJatiJ inahe s( a phenmoi?' 
tially loiy in-lec- -and leaUl-^ inerih business — 
tills l! your oppfin iinlr).'. We have al the 
UiiHntml ssnie Itafley -UtulLltnn ip^orcyeles, 

witH pMees runKlns ni Ipw as (^&.(i-(J. These 
machines arc RUBrNnreed lo Lie In uerfert eon* 
dJtifn. ITiMte thrV last, they ars -ifTercd 
at B irerncrtdoiis jai'rlFlee. If you arc sert- 
flwsljr iiitepcstcd in imylng a itmjd mn(nr- 
rvrle. send f-ir i1esrrlpr|iB IHerntnFe ImHay, 
a's there are a limiieil numtier avallahk for 
lids nFTer lleltiB JIuImf CoinuBciy, ■ti25l Hest 

North .lie-., in I l imere, Sul. 

ilOTMliCTflAlS ?3S To jAn. tentL-i, 

Tires 52,5fl, framiiH. Sit, fipflt^ |3. tanlt:. 

whei^ls eliKlus S'2, NBilille;i 5.1'. EiancUo 

Irarx 35. enpincR 315. slilU^ rarM S25, trallii- 
mlspioiui 512, l»li!ii !«. -olruliTio rnRlne-s 
5|.S rilrLiIjinf wli.'Ld!- S-i, bii'Vi'le liivs il.115. 
U'iui'LL+des- hiryi'les pi.fjii, new anto 

rij-ei 5k. U'led fluU> firm Send: ftflc 

fnr uatjijiifls. ITLcc (.’tiller iJenlnprr. IlcK:h- 
ester. N. _ . 

Et tT’l'C’lrlv ttarKB 1 Hwesi nrl^v 
herfijiln almrts T-r staiun. sitrerlul aviators 
i Nj'pf ^ uWilnTF.vrlp svecssiirles Iflrjresl line 
In .\mfrlcfl, !<iwe-it rTli’t*. Largest nioloiry- 
Me ruRil oP-ter litiU5{' in the lltritt'il l^tates, 
lic^'he^riT lliLidci- ISiulrium CvriHiralliin. Utf 

\^'fyI_M£^ri St,. H'lrhesier. N. V. 

~H\Iti..KV'l>AV!L>SON Ihiri'alna af a EtT' 
ruendnus w:ifTifle+. .Ml niiiiLi'ls and prirev. 
iliuiFPiiteed. Send f-"r mit rnt-.dnii. "il ney 
SaUtiR Mnloifeyi'le Ttargalns. ' lii-ujili * JliT- 
le.v- Il*ii(l=fllt .\lfr|:V V, 3325 FilO'! dvf La.C 
A‘. B.. Milwaukee. WIe. 



so 



popular mechanics advertising section 



KOTTOMO Cut-nli:[B to (It 

Ilurl4ry or IndJitn moLorryciE. CIt? 
in!n!i]i:| ohlE itiuho Ilf nbfutorfy-rlc. HatiIex- 
PttviUto n Motor Kokcuiiir, 

lljlR<jAi^?K Ttl klKril ■ni4olrV4lc pirtB for 

itl maKrH. OCKJtll'Ciir ballcmn 

Alao bdko Eufpllts ind tlrcL J. B. 
Pahl. AFrljcr Cl:tc*io, lit. 

MOTORl'VCtE Piths. n«¥ anii'iiaeR L]mU 

frro. Towsr Cycle Co., Pl 1 W W&. 



AVIATICN 



MODEIr AIrpiBino Buildcral BJji, now 
Braidflclii oat.iEae Btilji o^eryEhin? nro<]rd 
In nicHlfl i>lan« POnh njcHon — si unuiual 
prlcosl Bullft beUer cbmnpli?n nsndolt ivLlh 
Broiildeld i.iipifvLlea — fruin II. Cb to ISntsa 
Hbsl Cet y^rttr ropy now! Send Idr In 
sEampB. ti) Ttrosi ilfl'i'i d Aernplinp Co.. 
stporl, Tj, L. N. Y. 

UVSCRrT'lTL"m”M~ AlUerlIsm sto offer' 
liiir wpH|i|c^s 1m I 111 tan pirEs cif Heath 
per rnr4HitlH, None arc nenuEne itnlpioi ptir- 
choBcd direrl. lOr |n Mtautpe or coin hrinaa 
iNir lalcBt larRO ElLuslratoi] tio<fKlrt drnriithinR 
Amertco';! Mojii PoEmJur l^ppH. PlBmi. Bcalh 
Alfp-TOitp ('rjiiiinaliy. CldoiRp., ILI^ 

liUILlI iindBl airplanes 'iliil Ay. Our 4^ 
p-affo CQtaloR lBuilrar.«t 3(5 fTyloir and «hJhl- 
tlon iiiad^lc. MO't ronkpEcle ]1n<^ of 
pprira and Bitppllri, l^rnd 10 renis tdr QUr 
lijff ratalor U- P- ModeE AlrfTitft Corpi»f- 
atlon. a aT-rmOF. BfIfEge Sl„ ][l nii.ik]yn, N. Yr 
fiirYcrTR KpRinra for """alrpl sricaT 
niOtnr ihictlj, ICA wheeL*. eisoljne nil 

lank!, frumea, less than litilf pheo. Sand 
Sde fnr calaloRO. FiJco Cutter IlenJnfer, 
Rpchefltcr. N. Y, 

|J| UP kH ArrOEdana Bn 1 1 tier ji ^VMn I tr^ 
CPV'tt'lEtijt lltaua 1 b and BErPnae^t 

InowTL ftir (EiJhhJo-tijrfnoed wlnasE BrniHrk- 
aE>]y Bmooni for ouldrxtni nnd absolutely air 
tlRliM KlrTtrlmJ on ninis, rc:<riint>lei ihln. 
Slrcmg eren when danlip. ''AlrtEla''^ niatea 
belter peTformapeo poFBlbTo. 34x36 Inch 
sheet, ISd!, 2 t»r 2 (hr, PnatjRa p*td, CutolOK 
free with £ aheetal Dn^adAt'ld AenvInQO 

Col, Hempotend, L. I,, N. Y, 

“5TOT01« ^TC a I nea“jn3 (iCIMkl for 

liPBlB. aledi and alrnlanE-B. HanJenGn pro- 
peller ELiiety tIpnrHl Jlk.Od, Propeller EaiJb-x 
mado t« Bfcerfh Jft to $lt(. Oonveniinn itartt 
for rrllndcr rnjilnEi, Picnrt HEnie tor Infor- 
inatlDTi. Smamlrh Pto«. , T..|lti]i^ Pi, 

" r i~ o5 ~ i ' dx r iF ^ utTti j :ii to~huiid ^ g inrh 

model pursuit planer N'P eelalOg- Hrarli- 
land l^lndel AVnrtiq. Boi Brartilaud 

^ta.r Plevel and. Ohio. 

JX P\S'~To B]neal[ HpaniBh ducnlly~wllhniil 
leamlnu It. A OiHlBend to all aTlaterf. Cir- 
cular fr(W, If Tou llto It. pleaao hi-|p pay 
atlTcrtlalnK CO'ts, Edvrats] M. Forht^r, 
Mt. AuffUBtlnc. Fla. 

~Hf:.ATir^ n K\ I J Itomi nufiFuJrea 

mcKun ruaranrrtNl to porfumi llho new at 
tl93.40. IDe in ndn or atanips t>rlnjta lllUf- 
Irated tmnhfet n|vjnij jrni cht^ TyrieiK to- ptf- 
taln aircraft ■ncTf'iTiJiinP’o fTmn ynur Pi'itcV'i'- 
am mo tor. H eath .■VL tri hUK- Cn -. tjlitc4B0, fU. 

Jl^Tji |LlJi"Tiu r iintplarn monupJTnO pn«rrcit 
with A iiiQh?rr-i\'lt rlt|Eine. PlucprlrttB thltD. 
i,KvfiLlur« ilfmor Cimcfcn'nl lrrfuti"a on llalit 
alroraft ronjlruftlon, T.j cents. Hawley Air- 
ETaft. FJ-itJ 13! Pla. C. Pin_Plcso, Caltf. 

T13EIP l.%hiinL9 In appTiLHnR for pUleEita! Hep 
patfes 140 and 111. E'larenco A. O'Rrlen, 
Boelstered Patent Attorney, WaflhlnRton, 
D. C. 

LAH'llUMCE hfulor with prop.. 

(tollars. Iilertit KifUnolanil. Chantn. ]T|. 
'^PL.IN'H Mtflilhjet! nfc aparf miitioti] ano. 
Pro Furii or t'hermlel motor. llerfihnEt Alr- 
rrafl Cu., 113 Ebb! Lake St.. Mlnneapnlla, 

Minn . _ 

"^UUNil FflUnwJr wrlEil r~can help yi>u 
to Ret ^'hiir plapiT, Al HJller, Roi 3011, 
T^ldpeton, K. J. 

tJl-TT' Tin- new 192U f<|»rtplnne Cmhi;! nieior- 
hook enntaijilFin 6 full patto h]iu^print4, 
drawings, photogn jiim. cte. Answer* hun- 
dred.-R nf k[ity»|iotLM. weLj^htii, tiiAlrriat, 

dimeBsi'm!i. melhoda. nintorB. dipht Instruc- 
tion. All for Circular dte slam|!a. 

liuKaell Aero. Bui 155. Toledo. Ohio. 

tSE Atnt'Tiran Hcfiool oT AvJaElon an- 
nouncca a nfw r^irrcBpondenre murfe In Itfe- 
cbjicdcs of Ahatlon. A thomuRh iralnlnn In 
practical a^ri^nautlca. American F5rh«)l of 
Avlatlen.. riepC. I&I3, 3641 MlclilfHn Are., 
Chicfcim. Itl. 

airplane Molnr inp h.p. for fnEe for 
f7'i0.lH>. ifiNkd condition. A. J. Hltupipn, 
Wcwoka, Ukla., P. O. Box. No. ofld. 



TtJlANTl Ntw T.eTlIutne HD nine CXUndET air 
moled lUNilur, wlllli printj^lFerj titagheto. car- 
tiuTclnr and cowllnij ^174.06. John imilnm. 
Iron ISeLl. VVls. 

"IP You Want (0 tly'' let AlexuOrler Kle- 
iLiln. turd I [1 ant eniJneer, leath yuu. Rith 
ereat skill whnlp course of traLnlpiR has been 
alntpllhed end mude rryetal clear. Itc- 
fiitij-Kahle bn-Kilc teanhes Eh raHJst pntntlral md 
eetUy umlttBtried faahlon. Remmitiendrd 
by Bkfllcd llycrB. ^ent C.D.D. an'^where 
In If. S. Simply pay poitjnan S3. Fib amj 
peitiine when HiRifverocI, Srm pp^triaiii to 
Liny aJrIrcBB knon feceipE of E^ipular 

iMccbanlcB Presp, Etinm KDEl. 306 £. OnEarln 
St,. ClihaKO- 

I "111 ir I'll, E.PiTtH, Fni* Binal! alrpInnoR. bonEB, 
hi jJrti]]] j.ne*. nnj-d BlictulctiTB. Crawford Pro- 
petlrr l.’fi. . Scj| Ttrach. Calif. 

N>;w P fr<' I rJ Nn alATafl Eai'blom’eter. 21i>0 
r.JI.Jiu, tvoTllJ tlTi. no. tar rJ fired SlTt.lMl ci'iin- 
A Ir Ttensputt EHiulpiiLonl, Garden 
t'tli', N. V. 

TKN (.‘■ml* EirJititn our new liatRaIn ifsE of 
llirhl pE^ifivfl. imAii^rB, pmciellerii, hiihn amt 
bl’ijeti'ti n L«. SEoirnis ATlullun Co., Sparlan- 
hutif, H. C. 

VAJtilli|':]s "SiBw' ’tyoii’d, iTftJjl, ba[iilHii>. 
rubber band. wliwU. piftpclliir, on Ion iikirL 
coitrinfl end oeEi^t sU|*;iLIl-^. Bis bundle fur 

3&C. bvo for 31.00. No ktemiH. wiiE bIno 

aend el|-ini|*r on free threu flHIt mudcl. AerO 
Hho[i. ao.'iO 11 iirllj Qi Ai:o.. l>r-troit. Mirh. 

".HK’l li'AlED'lfcrp^ WoCKJer btnik On ■'!- 
atloQ — 33 iiafliCFi. ISO lllu^trttlOrtE. Shows 
j-pLi POEimlelo tralnlhfi for tljdnn Carirt. 
famo, forlujieF Sent frv-fl. Write 1tida>] 
Parlki Air CpIIcecb, 313 Mu, Theatre Bids.. 
iHt. Loilin. Mu. 

BltiAit^T, BrEt caialofl siuilel airplaneil 
ITditif, ^U|4l]|rK; 5c i:>pstuali[L Idnal t'Diu- 
J j L >y^ lAth St., New York. ^ 

hlUUEL AlrplanO buEldcn. Send for 
frte Cktalotf. Medel Alnilano Bupply, 33 
North Ave., New Rorhell#. N, T. 

BaUGAI^h In model alrpitnei and ^itp- 
pltn. CaEeleE 5r. Man Atrcrafl. 930 
HniiEh '!l;l* j""-"!- T^Hke, Utah. 

nnifD A Rlldor. Writfl for jiflre Ihl. 
Cmurileta plana and heoka of jiut moLloh, 
Kenyon Press, Wauwatosa, W’ls. 

nTJIl.F> AmJ fly nvwlfil alrprnft. Com- 
plelo IrtatructliillB CPier ull types InrlitiUlllE 
IrHjmaEnent prliM WEnneta. LIndherRh' I fl- 
njfius “9p1rit nf Rl. TUpuIb” and othera. 
Great a port Phd yen InntrUrtlre. OlHrUI 
liandhook approred hy LlndherRh. 'Wrluht, 
Ford. Byrd. ROR'rmmitnt offlclaU and nthen. 
Rent C.O. D. anywhere In U. S. Aim ply 
|i4y iKkstttkan S-S.Z.'i and puntase when de- 
ll verrd, E^ht [Kittpald to any eddre^H upon 
rrryFpt of 33.21 Poiiular M erhtn let PreEi. 
Hnoin aOK, ifug E. Qnlarlo flt.. dtlnajio. 

PlinPKLl.EIlEl. The best! 0". SSr; iff", 
flN-f la", "fir; S^i'" rulitH'C tlfrfl aluminum 
wherN, 50t nulr; 114” rubber Elr^j wnodm 
wheeix. 35^ pa]r. Adraneed Aircraft, Yoidc* 
era, N. Y. 

BOTil — Atodcl airplanes supplEea 3ft. 
Curtiss Hawk Flylojf Mmld Conatnirtlen Set 
raolitlnlnti all nere-^aary partP. S3. 56. Pahy 
H O. G. RIt, liOr. Pend Ek For tionklet. 
JlHwEhorne ^Torlel Aefo Cn. . T Jawihriruo. N. J. 

irUNHKllHON En cine*— for 11 (ht alitr^Ti 
HTir. Pidnler iDe. Itallak !>:>,, 10(1 
ISIti, HE. Louis. Mo. 

PI,TTXn- CEubx( Ai^ ^'Ou Inlorcpterl In 
oruanliclnR a II.VinR tiuht Tho Marsbull FEr- 
1 hi( AH-.tu:]aElon wants j'ou ai a iLieniljer end 
will tell yuu hew to aecurc tEie money and 
Kl>rt ymir cliih. W'lnfa and mehiberMhlii 
f-ArtI for nil mcmhci?. Acfiireia Marshall 
Flying ARiDclatlon. % Alarshall Flylnn 
tSk'tuwl. Pepl. iM^. AInnh^l, Mu. 

AVlATtlUS' Goxffles; hcJnieEi. jaTSfetiT 
roHts. fliinn -yu Eta ; lowest pricei. Caiiiloif 
fret. Itjifliester Harley- Dayltlaon Cnrp.. 135> 
Mnlp. Ht. . W. KoehesEer. N. T. 

“ McryT^ll r ~Pn>hei ts r, 1 S" with etTctilnri 
on free three fmd nithlet. 2~tt [Ht-'Ciialil. 
AcTO Shop^ 30 jO flurJbut Ave., UclioJE. 
Mlrb, 

PTU>3'NU,KI1S» — I . fs Ti; rc, SlJ.SAji;'; 
tilt. TiD; Hpcrial Henderson proE»c1ICr. Sl.l.no; 
Acrtidrlv^ Ei'iat or xEed blueiirlpls, 5pc each. 
Hrhneis. 3:^ 00; jt.ii:(Ees. (loth only 

3-IV,lll|i, Ehitlnes. fusalnfe*. (IstetkaMPl AEr- 
cnfl. iriim North NarreKansN'il . fhlMiou. 

PntlK (rlvIntE coiDplete iTinKtrurirnn de- 
tails aeeurate driwlnira, 4m one n''nre mnnu- 
ptana (1. S place J5. I.lteratiiro IDC. 
Bamcy Sutler, liIttL Ban DIceo, Calif. 



HI^IPLET Air Made! Cu.^ Auburn, Mata. 
Sond five cchtB for tuppljf li>oi.ikkL 

.lIllPL.\Nh]l1 MutoK:y and propsLlerfl hap- 
Rilns. Hmitli. Bui 11E43. Huuatun. Tbi. 

iil>VS: Gel^a pursuit' Iraclur kit compLet# 
Sue. No Etamp«.. Hend -jc Fot price UeL 
W. & 3. Acroptano Shop. S4Q Maple St., 
W'yaijdntte. Allch. 

'I’lEK .\ee of the Atr li Hepq. PiiFTeJF 
ablo InTurmailuri un bitlh airplane Emlldlng 
and (li'inE' we tcs^wnniend ''Acroptano Con- 
HtruLtion an(E Operation.'' by Ilathbun. a 
hoot uied In eoitrnnterit srhooli. AJ| foa- 
tury* of rnfi*[PH-ltiJH ireaied. SetuJ no 
in«>ney. Pay poFlinan f3..'''il and poBtaacu 
PopiilAT 3IoclianLej Prein, Hunru 365, 300 £L 
Ontario HI., OblreBO, 111, 



SOdK$ AHO PCRlOErtCALS 



*TTI KI>[’ri(lN. rc('be4| "Hdiim Theory and 
OpcrallnR.” hy .^lary Tvsahni I.titUhEi. The 
Etanilin.l rullo Irxl rmr| reference biiok of 
Aiiicrira. U4J iijj(es. HU>i 111 u^E rat Lons, ftei-- 
Ihlc liliiiElne. ITfre $k.-id poRlane paid. For 
uie by hundrcls of hiHik dealers thniuiib^iut 
America and liiiiny fnTElan enuntrle*. Or 
mey lje purrhanfil dIrCf t ffunil UiC pnhllihors, 
Send check ur money ortter to I'Ub- 

II^Eiimc Cojupany, Dept. IS, WaalltngtulX 
D. G, 

INDllSTKtAL Ak-iihoE. W'rifchr'ji’ "Ixwfe; 
Full d1rE?<^lcEiii for iiiaUmij, fully iJlieztrfttAsi, 
33.50. Slum & ChaiiiiEicrraLn. 1311 I'.M. Ub- 

cit y l?Ercirt^ Sftw 'y otli , N . Y. 

BOORS, tllh ApH 7th Honk of Moaea. 75c; 
AUtcrtlie \f*puis. T5c[ Pow-W’cEW. eflCJ Si- 
lent J->lcnd. (1.64: Hook, of Luck. S2c. Tbo 
F. A H. Cd., fl" FOklrth Arc,. Bept. "L,” 

Ne w Vnrh. 

KYPN'flTlS>I Easily learned. LessonB 
Ruarantecil- pestpaJil. 11.14. SpajLh Pub. 
Co., Dept, 2. Hiirluj;Cle1i]. ^faas. 

I‘ KOTEGT Your bpiyfs w lth~ Hllrerart 
PoofcrUateB. Schd lOc fsiT aibnrfl beautlM 
4lesEpns and Bankplcs. SIU'i(r Mill f^errlca, 
tiltaf Olenwood, tUptoWJ), Cblt-a((o, 111. 

MOJiKY RTaltIjkjt J worl hw'ld le hctriki. 
^'hokailo prlcps. Catalnr. Crown Sup- 
ply, Bo x 211, Ottnmwjt, Toiva. 

t'OilPLKT^K tllBtory " wltfi H'3 pt^urea 
Florida hutrlcfthe 56c, Box A -13, We it 
PaLm Bcacb, Fla. 



PIGTUnEQ AND POaTCARDS 



AtlT picture^ — 330 all dlfTerciiE. Idh lara-f 
niffis Jl.sni. PsTikulftra IDc, Ifnward K*]m 
C o,. Dept. 15, Bo* Sun Frano|s(;o. Calif. 

HOveLTlES.~'cUBlQS, ETC. 



NOYFT..TIES II lust rated catalog freiL 
Parla-Plnuro Ptibllfilrera it NeulllJ-Plal- 
Banco Franca, 

CAHES. EHTEBTAIHMEWTS AHD PLAYS 

PUlYS^ Muflinl COiPrdlM ahd rurtlrd. 
mlnatrcla, oonvcdj and lolhlhg I.dn’^h- 

faoo Eklt*. yaudtTiUe k 4 rt«. jiiinnotChW. dla- 
loRS, rfrltetloiaa. enlertaioTnenlii, JuTenlln 
|:ljyi4 and KPnGfii. musical rcadlnps. make-up 
pfiods. Cataloii fn'o. T. P. Denli^n A Co., 

1S23 ?* o. tVfltMB.h. Hrjit. llj. Chlrflcft. 

L N.\TtN”X' ent r1 loqui^nTTiy malt — Fmatrcnpl. 
2r slaibn hrluits partlpulan. Geo. tV. flTnlth. 
Rnoih i1-3jT. 135 N. JrlTcnen Si., Peoria, 

m 



MAGIC THICKS, BOOKS AND JOKEFT 

novelties 



'■TITE Pnolt of l.DflO WonilcrF'' eiplalna 
ihAny myalifylEiK trlcha wJUi coins, eards, 
bnnrtknTrmets. Btc. Alxo, rtintDini com- 
plete chtaEpf at magic trkka. Jokes, piix- 
KlfH. iKAkR., e^rapea, mlnd-rEBdlns acta, 
spIrlliEalliiEle Effes'tP, Illusion plana, cuTloa 
nnil In; polled norelllex. L^neat BtioTtmenl, 
iDwe^t prices. Amaze and myallfy yimr 
frlrhil.il Senil Iho today. Dflo Dcruglai. 
Station A-fp. Dallas. Tex. 

M, .\ E, rlG — Trick rTfoLiiTs ancT Su ppl le». For 
aUinteur): ax well aa the great prtifeailrmala. 
Ahvppfr can leam IhmuRh our I n '^trucl 1 ana. 
Fen Euro A4 'Es In Mlntl-ttendlnf;. Spl ritual - 
InEiI. Hofvc TEe^i, dr. LtirgC llluiEniled pro- 
fe!!4|rup4l r^taltPH. 3 Dc. I'IiLcoko 5fuc1o Go., 
1111 Sii. I le.'i rth=irn Pf. , Dept. 11. -ThLcapo, III. 

M a'i iT G~TFfcka, hoaki^ofi inuglr^ hypno- 
ItiiK, lentrlloouLtn, etc. Llit free. Geo. 
Fcrttin-r. Louisville, Kr. 

kl.^ClG PnEiLloi; 30c. Ljrtn'i. 145 Bexeli, 
Jlt-iil, ;i. .Tersey Clly. K. J. 

] ■ I ■'iiZI-Kai'i ijoadair “ and catalog TOcl BT 
E. Puzzles, Filrvlc w, ^Tsfb. 

^^LLtTlilG Funr Sewnly” wimt.1 110 

xcdtai, il. KutlUlg Sems, Campbell, CflUf. 
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DmJfO DoTl: FerTfirnia tn hoLlle. UntJCF 
j'nur ^^cintniL anil Dhiu$jn.l(- 

[HU J'our fftenji, eitmliiiSt, JuItk. H^miiLhla. 
tictalli 2^ ttMi. l\ Dronko. £9SG W. :^Qrtti 

Atp., Chlcaji ij. fll _ 

SLlftltl Catttluji itfcr Lynn'i,”HlJIh~B'WcIi7 

^ept. 3. Jersej CUj'. N, j. 

kJ^iV'K^' ifijiijhil iS'ltisiLuNa »Ud -CAlifi^ 

Oijma jiLcQ. AJ □rann J^r k, 1 11, 

~ llAfiTC^TrlHiN iliJ niirf fries. HeiTil Tic 
fbr iiLuitraled catalDf. !]. Kilv khop. 

I$S3Z CoDinierdBl At«l. 111 . 

~~ Kiilr?Al^H Prclri Hun-kn, |li>[it, TJf* nh-J 
rhfiltUu Ktsy with (h^Tp rnpniilfti Innlnir- 
tlffju. Gits an cfU'CtlnlrruBnl *niJ 

iDyBtlfv Ihfi "wlae iineH.'' Let UU'in (Efl ycju 
ItBiiLl find fnpt, plor-e you Etl ■ liiLfr and t<:4i[ 
the ba£. In a ntLnul«' ^'nU irp edt. Cnin- 
plete Instruction! In Tt'ipr Tlcn'' And 

E»ayiea/' Pay pnatnifin. Jl.FiA ami 
poBtii ctfirie fpr Ihe^e mu LiiH»kji ^vlpen de- 
livered. Popular AJ L>4^ti ficilrq Pteis. llopm 
SOB, ZOO E. ■Ontarii? INrbago, Itl. 

ST*WF POLL^CTlMg 

A FltU'l ]lttiRll'A[i'4] nrlre 1 1st nt purtroitE, 
teit, di^r'e Ifiti, aUjiiin» and Wtita 

for t etiuy Of tho J^if knott free rirlce Hit. 
II eoalfilni mntF than U9 uacra at b?[h, dJm.e 
leti, and S«uU Scald pickali. In It 1.9 
well are llaLad ind dcRr-rlbed (he ccuupMa 
line of Scott albunif, laniiknE In prica fmni 
l(ki to tSl.OO, ttjnRiEa hlnjtBBj avatcnnarii 
dfllectori, Htork bunks, itock CBn:t3. blank 
fipUiTHn-fi| |he«Lj, and ■][ H»l,h«r rifi^aiary ac- 
c+Horle-B for eol lectors At thp lanao Ume 
axk ui to lenn] a fret- lainple copy or 
Scetl'B Jlibnthly Journal, tbo rantithly lup'' 
plament of the Slindard eaiali^g- .Si^At 
Stamp and Coin Cu.. I Weit iTtll St.. New 

Ynrh. N. Y. 

MTHTTC "(jLUn'f t 'glint ry” PuckfClJ EJou- 
tfiliifi ficarce atamua from iha follonins Htiapite 
Janda; Han Marioo. AhELnqi|J 4 .. Cy- 

C UA. Fill I.Hlands. GwnflDr Hyderabad.. Ica- 
□d. 4 hind, Konya, Uwanila, Lobahvti. Mon- 
aco, North Borneo. Nyasi^a, S-t. Thurnaif 
Prince, Eaiiiti'J-tl IlciUinctlA. ft lain. Hierra 
Leone, TainfifUfika Trinidad Tobaao, Ulun' 
AL CTnPvr Votla, wallLa Futuna. Alaouitea. 
■Cot thLa wanderful packet Of "n-i^fik coun- 
Iriea” atLil tnike Jtoltr frl etuis, etiytousl l*TLca 
only IlBP to aptworfil apEdleantf^i Write tn- 
day, M Civile Rlamp t.Um|>atiiy (I>ept. Bl* 

t’atnden, N, V. 

fiOft BIFF Jill KNT Stunum for 2 ric, bib rpl* 
lection fratn IlosCia, Crete. Uplru-^, Hnn- 
duraa, Iceland, Kebyn, LibetJa. Mpltfi, 
NyfiELsa. (lUetlmane, Mlnbl. i^iiml^i* and 
other ’'hard" CoUhtrlC#. CAtfilOB Mfilue ill), 
Ihrlfo B5C to apfiraval *pti]leunts| ISarcaina, 
1,000 dJITircnt 70f; U iriunplfa 40c: lQf> 
Arriea 450 ; luEl Aalfc ille r 100 R*]karLi 35c: 
100 BrUlKh CflionS+^f She; UK) Fronch Cnla- 
nJea 3Sc;1tJ0 FnrtLLSuesc CDlanJea 50c. EiEhL 
tiaH'koll: for Tlluitt rated, liat:^ free. 

14>tue in amp Cd., 3030 3Snd SLl> Sail BlegO, 
Calif- _ 

’ jit FA.^TAHTYi': Ll}»Ha~ictr' l3i Air- 
■nail fieL. (31 Trlanalc atvirip. M) Htr|fe- 
Inaly bEflutlfu] AzoTen 1&Z3 Indapcmtenea 
eyinmeinarBrjT* iCl cf .1 ftnrii|«, [TiJ ThU dif- 
ferent Blainpg from 50 (tlTTerpnl far off coun- 
trlei. All E BT'iupi of fEileijIis tlmva. con- 
talnlnir bIrdB, beaPtE. fhiaLs. bulJdln^s. bat- 
tles-. cirrus, aii.^ n-BCt, KC^nery, alrntanaB, 
mapB, pnrEraEts, and many uEhcT shiiwy pic- 
ture stamnB for only lOr trr dpiirrual appIL- 
canlE. We* tern FlillalellEll, ISOBI Harper 
Are^.. cbJcaco, 

ANCHEIIS m OuEllE^ollly IZCt FIna 
trlanalo aEamp t net German stumps wltb 
(pre-war) value forly lilllllDh dallirB {In- 
t€T[Fsiltigl) ; perforation aullat^ nihtr scale; 
airmail Set: xoai-rr Miatnp from ^cuiillast rv- 
IHiblin on eanli; nvw-ipaper tm; packet anod 
BtBuipa ielJ Travnnvore, ^lalav. Hu ten i[iii!rs. 
etc, EiutJra out lit for IZe- lo apiinival ^^pti-U- 

CfintAl lNEt:a nucM-i slra k bnak. vului* y'ic, 

with CVi'iTF unlnTt) Ancher Stamp Co,. Bci- 
jge. Uurbi^rfntil, V, J. 

A KN.\P— 3D0 TUffcrent ferrten an.1 fJ 
different L, ,S, Stamps, jncludlni: il and 
$2 retfnucB, all for only $!ir. Free, vrlfh 
earh erdCr, pUr tuunbhlet i^hJr3i tells ''Jliur 
to MaIed a tHLimEi- ri'llevLlon f'Pis^E-rly,'' to- 
];ether with onr prke Hals uf elbuius, aup- 
|i]iAH find hundreds of baraalri! in lets, 
paiikets, ate. Queen City ^tamp & Coin 
Co.. Kooin 3Gp 004 Baca St., Cl nelimatl. 
Ohio. 

c.^NAFA: 2’i Virfeties rreo to sppmTa] 
fipr'l kapt'- Alttnn, Ani;alfi. Ind. 

SI'BCIAL V'fiN-ifet— Unlled E^aleR, Cotuco~ 
iMltu'tia. S][iF[Ih Ttinli, 4te.. fnr Ipe lo ap- 
EFtoTrii appilniiiti, Paul Wlldo^ 4(543 Ctrrle, 
St. r.,outa, Mp, 



&Z FAB Off coufilrtea cmly loe — Qwellmana, 
Inhaiubana, Travancorc, Kauanit TtdiHtu, t5y-- 
rJa. Liban aitil 4»ther rnutLlriE'f — S'i dif-- 
ferenl Stainpe from 33 dlCterenL csiuntrlei 
for 10 eetila with atiptstvals and iHusL rated 
llBls with eurh order, ilelmera, 50 Ftatlnin 
Hid?.. tUrt Worth, Tci. 

lit lilKFI'Jltl^^.vr .H'uinpfi, liietudlnii ler- 
laml, FheiicJi Culiihlei, DIO., free to appronal 
applicahli. Poslagt So. Leader istanib CDm- 

[hDny, 20'ili Eait 21th Wt. , Brm]fclyn._N._V| 

FltLf) !Sel 1[> fitinrueal appllrants. Ueutitp 
K. Kaerlkf. OO3 Flrit Flare, W(Htrb'llff. K. J. 

ItlO II I KF Kit >].VT I’nlleit StutPE aiairP* 
3 He. IValjerf l^tarup Slipppe, 137? Firlt, 

N, J. 

WlieJei-'alol l 4(M) staniiFE from 30 
CounltJoj, £Oi;. Akin Johnaan, Storm L,ak^. 

ItlWfl, _ 

,=ic ONl,T. 35 D-HTerflJil Clne”tr”B. Btaiapi ; 

ll. 00 Canada |fHis.t!^e: Bcarae SJam. Air 
tiiall with npli^rtaJii. L- W. BuiToon, IVu* 
118, Flnlnnel.l. N. L 

FItliK Ket ^lotJiiiddiTiue plnlortala by aaK* 
In* for ray njprtnaJs. Jteferenca. Billot 
E!, tHouthward, 2t50 Plcaasrit Kh. Wtlllman* 
lie, Ctinn. 

^■50 DJFFhJHKNT rtyoBAO %l 00. HpfcTn 
efitnieoEubs, 10 sarletlB-s. 30r. Persia, 21 ra- 
riel lei, eaU tl2.-10 for Phoenix Co,, 

Kilrhcner. CatL 

KOHl:,t7 i 2.1 And 50 IBJt,, 10c to 
nos< aiFEhtatfil (ref. ttttuired). 

Brunei 4c 1920, T«ii ^ Abyaiinta, lOe. Iliua- 
tTfited album, perf Fnujft, hlbKcs and T5 
jlampB ffijni -O EMunlrlL'-E, 12^. i.DfJO jrlied 
Ink, Prlt'0 list free, ArgriMituit Stamp Conl- 
[■any, iJept. New C-onDsn, ConiL 

rffi^ llixi-in STimTJE ^*3:00, '^Irlllih' 

Cniioiials lududfld Fred .Mwrt, ChiUl- 

r<i1hn, Mo. 

^T'a PP liOVAI.B— ri..flO0 CuiUEU, Lltierla. 
ele. Also |4.0U(I averaifiiLK Ultc, tfefereiKW. 
PhllaEelio TiieEiMnue. iiunlinjjtun, W, Va. 

' fiiO STAMPS. illlT. . Kfijle. a'fluite aniT5M 
hinges free. bdeuI Iu Ktaraps. E. lloreabD, Box 

J102, Nctf knytim. C b mt. 

"""I'ilfirir Ml X K 1 > S ciT full nd I and, cle,. 25c. 
FIvhiiQM, 377 Kepluue Aie,, HrtShklyEi, N, Y. 
~FKEB 100 DlfferertE .XhtliHi[Ua. QuElmaiui.' 
trlanglca, etc. Aptipivali. PpAtaite Oc, 
Kisen, liPI S J Itth Arc. , Pnmki yn. N. JL 
FUi!!^ lo t'nuiotl BriiLsh I'ofnnlei. Vk- 
tiirlfi ^tarap EJhop, 1158 Victoria. Chkajtu, 
T11. 

25 ST AM Wilh uC^i ttpurtnals 4e. ET 

Prtriil. Iterwlrk, Me. 

!vrf H .Tif'l'I' ! V 1! Apn n>v! U ^t WS(i~3lRC(Mi nt 
and iliacount. Noarjtpa Htajnp CO-, 312 
Kaat 23rd St,, Nhjw Y<irk 
“^TNITED Slates |2 preaeriE Ispoo IraVa^ 
Injts SOr} for ten Cents to appraval buyers. 
Klat# bLw ot ccJlMlkn- Ledue. lledllLin, 
I'rnna. 

FBKB 100 iJlfferent, mi-sirry pB<-krt, luO 
hinges. Irj 1c add i.ll«.wn.t a[ipniral 

applloants. Nomnn Wlamp Cumpany, 4101 
National Arc., 3l1 J Iwa ukee, IV Is, 

COIN Index, I Or, I dent 1 8 ra at imps. Na- 
IfillO Newell. Coconu t Crwa. Fla, 

100 rCltEIGN SlajHpa 3 cent A LuOfty 
SntmJl On., Hranfnrd, ('Dnn. 

nXrSTftA TEI jrncjflfl'r riEfllia u. ri, JJeTT 
102D. price 50 eenls; alia Kevunil C4|lT|iin (T. 
t1. and B. N. A. list. fHlanley Olbhana, 

lm. , 3RT’ PaT^^ Bow, N pw Virrk Ci ty, 

-SC-tllt.K Old Canadian ijuctin Caf 

and SlatiKhier titke IklB or. PTfispeof Stamp 
Cn. , 225 Braadvk“ w, Tii pmta. Can. 

0O>TPLKTr i^els an npnrava]. ItefE-renria 
nercfiiiia ry, tCeusbeth VUlILo. tt.irIrvlIlD, ririiin, 

FiiKh;[: '[02 iTiTfcreni atmrijit tu apTiSirir 
applli anlH. I'Miiai^e 3c. Hilq Co,, 

1)25 S. \V, l4rb Terrart*. Mjjiinl. F l a^ 

~ on ’5s II I SCOT "NT ApprnTid^. Befe rence, 
please, l^adl^, 250l Jv. 9 111, Kfinaas City, 
Mo. 

l'Jtl<I'ITT Icr Land Ret LlK~nur annreiyila 
nr parket lift. Sc. Aladdin, 1550 Carrcill. 

|st. Paul, ^linn 

l.U'iO ST.\-l^[l’■S 2.'k. Orva baund 51.00. 
Bay Stale Sliiiip Ca. . 01^ Cedar St., Hut-- 

erhi ![,_ Mass. 

P It K M I Fi+n. 00^ appEavala. Brasef 
1E12 llluhriiTid. Park REdre. III. 

LTN 1 1 ElEBOl f ’¥‘u) ja ■ Ir'niVll stamp unuaed 

only JOp^ Skillnii nn, TL 1iiKTll li!i| N. J. 

FUFlil Trianalea. alnuall. leeltujnl and 
IrO uthera la aptiraviil applieantt IncloHJnK 
3h- [tuBltKe. llawltcyu Slainh Cq^. CccUf 
BfiplJs, 30, luWfi, 



CA Nadi AM ConrHtr^ratL&n speeiai picitet 
29 diff, Cfinacifi, 5 illtf, ,MIil., and hur m w, 
lariie Ulustmted, WsTv fur oElly lOo to np- 
lirovfil We list 282 oatldtrLBa 

In pur nllua iKUL'ISets. Stvciabit SOO dlff, 

asf. 1.000 aiff. 75c, 2,000 diir, fs.BQ, vic- 

■brlfi SlfiEuii Ce,, Dept. 4, London, Out,, 

Can. 

FHliEJ llfi DLirfren(~prjiuim CO approffil 
■ PuUeiibiH, 2c Pfiieo i$tami> Co., 

j^ifcj^ark. HI. 

110 DIFFEBEXT Starapn, many unujied. 
high ralurs, freu to rai lecture rcHmestiQR fvur 
net ai^jjravals. FosEaso S cenig, CbrJslen- 

^n,.. MjlWfijlker, Wih. ^ 

IThEJ Mint'd Nkalgn sEanum S ccUtii. 

Stantnn, Niantlc, lUnn. 

UXJTEII Ejlates — Send nn appioyal. SetntJ 
ma yoilT want liat, lief. pJeue, M, H anna 

New tirEMn^iilon, 

' ST.tMI'H Un abhnna! Hf bp. FrtmLUtd 

3e, Kl^iKw|n, Mi4ltllel inirn, N. Y. 

HO NEW Europe Alt Difteri-nl. & wnn- 
deiful mllai'tiub aaTaluguiiiK acvernl dullara, 
rrct to MiinciWii mincating our Net Ap- 
tjnm'fils. PrmTfigtd 2 rnita. Uadgrr I8ifiinp 

cm.. aijlwaiikL-i-, WiR, . . , 

S4 VABIKTIFS Ihihan atarniKi, 10 ceutg. 
Lint nf H.llOij Inw-prjced fitiimii'i fiw, A4- 
dress Chambers Slamp CO,, lllP, Nasoaii. 

Nw Yor k City, N - Y, 
sTTAlin'H Sent cm apprufol at 70^ dia- 
rount. Referenro required- Emniy RennlL, 
111 EiPrer, Pa. 

FREE GarEDiiJty air mail <3 vai.) for bew 
At'plieani of tny 1, £c add 3a aptwatnlB 
and also Dii’ 50 diitrount. Ellae. W, 
Sclimldt, P. O. Iloi 4333, Frankfanl Btfi„ 

jMiitRHhdjjhla, l^fi. 

H.XNTiiri Stampa free — ' I tiE eroit Ing paekot 
fp.-m Danuff with big catalog free far 3c, 

Midland Stainp C ortipaciy, TanjdHi, Can. 

PENNY Ajjproraisi that Satisfy, NpB 
tlrpitbi^rg, iJcur E4I1, riillailrlithlp, r«. 

ANNIVEH-SAnY Offer t llEal seven beau- 
tlfol Hct?1 ’ “Airmail." ''Qjninieni(iTatiTO,'' 
■'lEed Creaff,*' ■'fJtciiEfcfillon." ' 'Cbarlly. ' ' 
''PriaouerH.'' "Platprlal," elan three [i*ck- 
etia; flnterhatJunal I (Cclonieal (Bnljtarla]. 
AEUirpvfiht, hfiriifiln^. dl^cXlunlfiE Deerkug, 
Falnnoimt HTin'1. .1 1 arlbfimuiih , M-fiast, 
sTXm Airmail Klc, aeL of 4 weird gn^ 
mysteriPUs Hlarnt's, only lik: tO axiplicantg 
■Of nijf low-iirict^ mii’i'r'iVfilii, E. F. JohnBtm, 

Bex [t 02. Fan J mk . _ i^l I f. 

COVEKTCQ I’ickcE. lo different Flume, 10 
C'i'iil'ft, wlih diia-flnnl arumirjils. Covert 

Stjirpp. SO J^tste. KnehcaTer, N. Y. 

20Q DlFFBtlFNT vlnmpa lOff 1,000 
hinges 10c. B. Jl. CarlLun, SKO Vf^ So. 

Temple, Salt Lake, I’ lah 

PiO-iLt Srarre set .Vserbaljan by request- 
Ine «iir ipfrclal luinmer harEfiln Hit, Pfmna 
iilafflti CpL, ■flr*en;.hikrgh. Pa. 

APPBDV.-liL Klanip paekel sent on letjuMt. 
FetM rum Is h. fk'henectady, N. ¥, 



STAMPS, 100 VarifltlEfl. Africi* Rraall. 
Fi-n], A'UtKfi, Mexico, csc., 10a,' 25 differeiit 
F, 3. 55irt 1,000 ri]i*o<J. 40a; i.onn hinge#;, 
llic, free. C, SlefjmazL, £041 Cpte Llftl- 

llante, St, Ijuis, 31 q. 

ONT.Y Se1 10 Airmail ntamTts. Inrludlnf 
iscarae EBthonlatt triiutguler e)Rtnp; ^ortu- 
|iru';HO Had trOHij ?H‘t end 10 dlffcrctir Ceti- 
inil LlHinanlan gtanstK^, Appmynla and fruu 
llst'i wLrh eselit order. Curhan Stamp Com- 
pahy;^ Qhifij^rgr^ Maww, 

STAMI'H, JdO ell dlffeicut. iMsIoge 2c. 

Llsu ItH'T'. P. M. Qiifilter Stfimp Co., 
Dhio, ^ 

D-ANTJY Mint at amps 2n tn thoLse refliu^trr- 
in g ■Einroraifi. Ilarhey Tecpla, Deaatur. letd. 

BA Hit El L, -Of rorclKTl Wl^lle They 

la^E. 254^'l.nciO or itound 31 . nr) {ovet 4.0001. 
AppraifilK Ki'id. IIIUKva 3,1)00- 25e. Ettner, 
Cl QjiiFt St,. Badon. 

FREE— So DirfeH'nt Arstmllnfi, Aptrm- 
ta]». Ll:^t, Semi la today for EDoatage. etp. 
RulEi e r. Santa Aha. Calif. _ 

ST,\M r r»rertfitB. mifazlne. FEuesl 
monthly itamp naper. WrlEe for free Bam- 
ok mpv. Phllntelfc PuidPhing Co., Ine,, 
i', St.. New Vnrit. N Y, 

■ FREE— 5r?Ht IJ. S. poEUge aid Ifisue free. 
If you wrlle fnr our 5fl pufit prlee-lLst et IT. 
S, anil foreign alaWTit. 5.0flD lliuttratlan!). 
Alsp flue birt chafip dsnspa on approval. 
TTUHfipian Blauip Os., F32U-3 Oik® St,. St. 
l,nuls. M n, 

MAnMCARnCmrS rnaltrl freti— TSeeii- 
tFes from dial ant Iro(Is. rosny rlr-hly cftTirreii, 
unuKual dislgriv. 3a Etnplra Stamp 

tJn,, Toronto. ■Can. 
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POPULAR MECHANICS ADVERTISING SECTION 



VnBK, fl DSffflTenl T^ui^mhurf to flpphrtiJ 

^Fki^Hjcinla. B. I>. mimHCV Oo.p Poroat 

I'jrti Ave. ^ nalllcnorc. 

■ N ii VV iroi l XIVl^ANTi^^" Mnns ‘ Ilev, But - 
kr.“ ('trfloctiTirs ufCfJ rutahiji tfrM). 

Hftv. KuCEer, Ht. <3con[pa, Krvifuu.ni]hifli^_ 

UKBT Ulse rtm iHN|iri3iHJl In ' A 111 Dri ciT P 7 

r. ll«n^, 1117 tiUL]i SI;.. PEiltad^lptilft, 
Pa. 

m ^TAMI^a Fnif with •winyult. Pfiyt- 
4K« S[^. JoEui^i'jn tilonkp Co.t JiiidCB'' 

E^HTtL 

H KVJ?: N U — TelL^irrapEvH — Iftrc rj' crjunl f'i'r 

— LlUtiii. Mini ta.ini rsT- 

opuo frj^o In ■ppliE-ii[it« wILIi i^fer^nuOL 'Vaci- 

ttpfEi upf^ ll]^ Li>nafl, Demar, Colo. __ 

FUEBt li miT. lartie- imuwy plrtiiro iLainpi 
for u r«nijeat for ntjr [Hnpiil«r' app^)^ALa,. 

"2.f, PreutLuma wEUi nvvry purr^tiuiif'- 
A. Hautir, PHlra jri. ±N. J. _ 

FHJ'IK au HtU u 1T“ L.’^iiluiili'liVr^T^PP Ea 

FQ<jiicf<t.od. li.trhaLt'i' Bluini} 

<^iL. t^uuth D-rrhc] ey, Pa l I f . 

lTlI'’FKRK>."r FiiPtian poatiBC aUrnt^t 
on If H>C. FkllEiBJR. Tltui¥|tE«. J- 



ItARE CDINS 



lll.n XI4M3CF wanH?d-^lVlll iiajf fitly dfil- 
bra nh'k^'l of Plt^-I with Ull»nr hold (m» 
li ilTu]4l[, po.y 03311 [ErorolcjiaB fiT HI 

riLTD Oolna. SBraiii.E 4(r fur larer roln fnldt^r. 

nu'-on. ipuirh ptnAk to yott. Kumlaiaatlc. 
tb.. Pmi. il. Pt. lVi:rih, Tfi 
“ItS” OLD r.iint nil ( 1 . 0 ( 1 ; I nil 

djfTrrrnt minft, V^rnitinc hiiir-dotUr 

uiicJrfuJateJ, SI 00; I'lJK^Iiat hulf-HliHliLr. un- 
r'lrr-pJatod, SLOQ, CEbueE IHmtO'r Boi 
iJ-r’ll'n. Tei. 

luToijto su srruK luu siiri nsi eot 

rTroenrlay. lioji PnJvfr. 

H !<: M pa ^ M-r {.btaruA. :i 

rt»lnE. lOc. Waol ic rj M lnat^-r, Ohio. 

3'n Jiac-h pnLJ fur InlMilmlli of old 

nr 4 h|i;I roitiK. Kaop all o3d rnoni.:y, Xlitny 

lery ^iJuatfl*. Get ptiMicd, ptmt ID <;eiiLi 
fnr- IlliJ^trit^d coin ratu? bixik. rtiiFtnir 

mil soIMfib. Girarinlred prLc^t. Coin 
cliflnB^. Bos S, J.,0 ILiJf, N- ¥. 

A SI KHJ (/a N (.^riltia. IwuafiT bdIUp f^iJh 
TiluB jiaiuhlil, i 2o. Frank 733 ITiih 

Rl_, BrcKihlyn, N. T. 

^ l>rir¥^Klt!^jS!l!‘~Flnft hrotiM- nr Dkkcl 
rohit, lar^e L'H.ip DaTjh nuiot^ ami outnivif 
IHl'-.. Qpo rnt- Kyst. rrdar Hoiiltl^, fn^it. 

t^rCFuIlNJA G11l(l-“^3uu^tof siBe. iTc; 
J’i JUBt!. 3e pir*^ pin! riiAloe. JOc. 

Js'p-r man HhuJtt Ilp it 74B. Molf Ijk*'. D lah. 

oD> tPfTW. Iirn*^ sprluR Hidlliifl i-alHluK Of 
oohlts ror- rrf>B to oollcrton* iuiIt- L'jiIm- 
loii (iiiatln.fi prl(w imirt ftnr miiH"r U-n rmiJi. 
Williani Howiloin^ H)1A Trumonl ^t.. Eojilan. 

^lans. ^ 

CilTZ PrOllT tndl pLi-a^rB In ioollerttitfi old 
minfl. J4cMii ilh'i for Inrito I Ehixt ra Eod ruin 

f-olilne. Tou'll tw lie 1 1 fill 1 <’<3 'With ll. Sa.Tnl 

for it rIfilliE naw. E. >.[ji Mchl, 

ilphl Ftldfi.t Dej-Tt. I‘f Fort Woiftlk. 
'Ttr, I jrfifiKt Ra i ie On in Firm Injln; T^ K; 
DXITKO Slati'Sr Ijii-ne (lent. Ewth-rtni: 
Ehr^T’tvnl njaki'l and tiirsain ILrt, 
Me. Thlrlrt-Ei rtalH) larae cents. SI. 00. 
f!4'ih4o t'antii. ’OreBaw(»4>d SfcHintniia. >Li- 



CAMERAS AND PHOTO SUPPLIES 



FRKK. Our hanjain bccilt llnlnfi hiin- 
(IfbiIi of iMphllv (lin'd rjimerat. kridaicF. 
9ana«K and aupptfCa Ml cri^at MylnuK. A 
few lamplc hanralnH rflvnfilng iinck 

Btrlesi l( Grnfles ivLUi TCmlak 1:4.3 IcnB. 
ST4.T3; FflBtrnm 3A Ivodalt wllii f:7.7 leni. 
31fl."3t Inareltc A tmifra with 

Git] ZpIuh f-Li Jcrij. *27.30. Krerv Uern 
fiuarantccd fullj and rold nn len dnvk^ trl^E. 
Hend fiir yntir iVipir flnw. CfnirnI (‘’anKtir 
f'o.. 230 ^nuth 4VaE»aah AfC. , Dept. P]([-£rj 
thin a n. III. 

KCHJAK Filmc dcFfl i}p«b“ PIt flofliiF 
print I. one hcautlttilly liind rolarcd, 33e. 
CirrEiil morlr. fluick ■:err]c(i. FaUa FoIb Fin- 
lihBrn. (ilenj. Falla, W. T. 

KXPP Wflich famera. Twenty pkEureH in 
b wateh and eyeiy tkh m picture. Cnen- 
plela f.“? — outfit pnat paid SH.OiS. Rrnd fnr 
rnir 1>laniDnd JuMIce Balci: ||»i of thncjaunds 
nr caiaeraa al Icieb thnn nhcTtaale to cetebratc 
Oiir 73 ycfii'E in (L Gunnrrt, liw.j 

24 Eaal 13th Pt. , New Vrirlt. R T. 
“T^OLmiKD Phnt osl .Anyone' wlno can take 
B picture can colnr It -liy ibB MaiKball 
■netbod Nn hrn'hc^^ ncee^^.aTy — rolorp aelf- 
blendljlfi. .Inhn O. ihlirahall. 1732 AElanilC 
Ave., Uroeklyn. N. Y. 



TllfE HnnntB Jn ntiplyln^ for Dsl«nLn. S-co 
pufim l4(h anii HI. GlirCncc A. G'Drirn, 
iLcjllfllerusl Pat«Tit Attomuy, WarilnfitoriH 
D. tl. 

”SJ Ali; B Sluufiy 5n~^photofi ripTTT Lea ril 

quiL"kiy nt iLtinie. tiutanH or 1^11 timt!', NeV 
plan, Nultilns Jike It. Kxperience imDCr:- 
t^siirj, Aiucilcun SoIumJ or rEiutntru tihF, 
l>e|i4, tftfOl iUuhtju n Ar c.. tlhit^Kn. 

iHvF VotL 41 tlunib-ri J Writi‘ r4sr I'li'e 
aaiLiLilu of OLtr bli; maieaBlnu, aliowiiiEt bow 
to make iD-tie-r pjrtdrc:^ aud catn nnxieV- 
AriiL'klrap PJjoiDnriLpELF, llfi Camera Jluuhc. 
i:, .Ml HM, 

'FlLllS Hj.'eH.’liii Trial .llTcr" 

Any i4i»o Kudiik tJrn develuin'it 54^ jirSms rii^ 
car-lii. Trial tlrlO Knlaraemi^nr In biindH('»tiie 
rLihlor Hh', Orcrnljiiit Sercici;'. ICOiLiiolte 
VbolP FiliiiibjnR Cu.. 209 ISull AYt:-. ItoU' 

fiOh;. 4'a. _ 

ift Jl'i M !■; NT Fltf with earb mlf 
k';nl:ik Titm wb ileiclnp nmJ |ir[nt. Trial loll 
dci.clnprd. (J prjNtK pnd cnlttruptnciiE SiJc. 
PhulU' A rt Ftnl»heri. JIulnhFoiinn. Knnn 
P\MF'inT' KrilaFucroent — ■’uTi'i^ i^nd iiri^aV 
tht‘ ( rctnnicd i . Trtal rail, glnssy prlnla, 
S-V Ellver. Itrown, \VanatY. N', f. 
tP 17 II |1T .1 N ll’ainera ■i~"L’cnsiirs,' Ka rlTro. 1 

IV 3rd Ijiiri Arieelea. [“ittr. 

Pitrri(i~POK~i''hMribfir*|in» — 'ITii? prlM paliT 
fnr t'ljotDfirjjjhs mreTlnK inir rcnulreinentiu 
Fcrlia]ia one (if yuura wlJl bring thla unount. 
Pull psrilculari free. HcdtrunB. Denver^ 
Colo. 

■ b:omn K indncy with yuur enmen in 
yoor aikiLtc Einie. UYins Halldorjcm Hiime 
Purl rail l.iuiiiJ. YVritfi for hDoklet "HtMce' 
l''Hbrtrait and rata loi— both 

free. Thu llBlldnrwn Cimspanfr 4HS N. 
IVt^rilern -4 If., ChEriipji 



MOTION PICTURES 



HT.tltTLlXO IlarjiB.in.s Ln imtiiitt-pirtim* 
d(iriici'Y!('. VLujctlom. ipparfitti-H- Me-nd ^tiitiip 
Inr LbL' l!^2bd JiiKtie of (lie Rdritiiln- 

Itrntii. NoHt III hlxttiT? hare such atfirUlnit 
tiarcuins hecn Offered in suuranteiMi ati- 
paratu.i. Wpitt for yoijr OOpi-- now. lit- 
jnarltu.lilfi itiirtinn-iilrturu espAntit iticlpr, 
i2.Ub. Sixty-ail yajte catjikifi. S.4pnd rminp. 
BaaH tbmora Ooitipfinj.', 1T9 W. Mudinon 
BL, t^hlrafio, 111. 

tl.MO FtHl OrljilnanjhntOiiliF Mitry. Giir 
■rvti^^i rti'inrtnient xohl mihttnwn mrtmr'N ftrat 
sMiry for abmo amuiint. Wk reits^. cr^jy- 
rtjrtit Bdd. market irlories for both lUenF hTld 
l 4 i Iking phnnr^^- Located in tlie Ijcan of 
inalJnn-pLL'ture IndiiKtry, We knuw the ric- 
nmnd. EiHtatiUshH'd 11917. Free ttwiklet. 
Dnlrur^al iftcenaria rioniidny, Wi^^tcrn 

and Panifi ? [on lea BlJfi., f folly wofid, Cj] i f, 
OUT And rrudT hn .lout Thu sreat .¥01111 li 
immlw-F. Ran-4 Ua raaJ n(! hd m No. 19t. A 
rnlfibty array nf bargains ill mot tun picture 
cani(i]iflfl. umJectoTii for amaiimr nnnl pro- 
feBuLnnfli. test booti and Acn-juirirtcf. You 
can mahe big motiey by boci^mtnfi a cjvhnTa 
niBEL. ThlH nteiit Eurmilncrain will be >cni 
tn yon no rvLvliit. of Sn PEampa. Bend for 
It todity- llaMK (.’JiirM'fHi tJomi.iany, 17u 
M'flfLison SI., Chlnaim. 1 ti- 
nt .YCT I f.MjLV Nl-w I?3nira.. Deli^'hln- 
tinit I'lrEuhL' Cfirotira With fiO.fi leni, S113.<Hi; 
Ii :i Ktii:i]nt» Motlnn PIctUTO Cqrncra, iniFiin. . 
with rarl Kslaa f:4.5 lenii. t;^(l 7n; FeVn- 
Hriinni,. randel E protrclw. JlRI.CIfl. Evctt 
I tem fiua rant red and uitd on ten ilqyr ' 
trial. Hem I for ynur ropy of nitr free hir- 
finin book 1 luting himdmlt pf nlher b4rglld;<. 
Centra] Caniera Try.. Dept. 23(t So. 

YVabafh Ave.. Chlrafip, 111, 

JUST l'ijhj|[ihi‘d end aent to .v-au fnr”'*!5"(iii 
IfiHClUiliL MaiioR l‘lpmn.'(i wlrh Pound lir 
(■[imercm, 37,1 pufie.t. cnnipk-te IttfOrmaCion 
and caninEetc oioration from A to Z- Fttuin- 
lihobfi. 3ToYietone. VLlaphone. I'honalHin qiiMi 
R rlatOli.ilbOlie and all ather pyi^teiuir. Invul- 
unEdu fur fpijenthmlxt or amateur Pend far 
your ca])y. 11a hb famerA Cnmittny. 17tl Wi^l 

Midigpn Blrepf. rhlnajiio. ftl. 

FHLE Catilag— lipjllqr oJHure roPTs ?<iF 
hniHfl. schflol, tny TTrojerlorB, HcAUl'^r find 
njnrhmjMHtlr orttsllre. le ft. ITiN’Evwdiid 
B L[n^ 31 iffl lo. ^ T^i(_ U^ Or_.Hnl lywnfMl. _ 
P flf>j T7f ■'TOn fi, ]^]lin¥ and KunnUcH. Tit lei 
nade. YVrltc WaJtcf Nuwutka, 219 8th Am, 

PfitcrMkn. ^f. J, 

T.n.VIlN Thaiitrr inanyigeirient. THe ntirinr- 
tiininee tor traincHl rnrti. Cnintilric Irnln- 
Ina O-t home. 5t(ivJnfi Plftnre Then! re Mnn' 
aaerx fnitltiie. 307 tiVashitialiin SL. fllinlra, 
N. V. 

(■’LOW fi^ftrTtut sinrk o-f fi'tfSB neuts filtn. 
ItarfiaLn nrtceft for rjulck aale. Ltit If you 
EiiriUi hiiHlnaan, Escelalor Film (Jo,, Cin- 
cli].tLHtL Ohiu. 



rrOElD Filing— 3Q9 feet Sl.Cfl. Skmpl«, 
part 4:u3ara free. Eualln Feature Flluii, 

tIii|o-;liiiTg. |J^ 

NEW And reEutU pirobiciot# tu|: tbuatj«rii. 
Bohaula. cbu^(^b(.•ti, tia.te.liun: Ijiip- 

plieu and ruEiijileli^ theater eoulpmenlp'.. Jlar- 
guiu prices^. Free t^taLofi. alnoerch TlieatlV 

jjiiVlJy Co., MemplJa, Tt^nn. 

1 lill n FUrai tor Pile or rent. Hlilarical 
■^bkluci L irinal— lie! I ir I uus^Iirain a — iVnuedy. 
Band fnr ratalug. PrntacfD Filina. Inc., Lbl 
Y V'crt 40 t1i Si.. New York. 

l^rilJN'G "Xlotnu rj3iii iuoiTp tu,incra T5IT; 
iHovlfl prolertoT, Sl!5, Nagatjte Ituflt 2 emtl 
f«>ot. Pat hex camera itiid pT^tjertor, *13, 
Barg Rim: Jn Ifitu CRineraH. kridaki. t.y|je- 

wj-llept. Bay, 288 W, 40lh HI,, New Yortc. 

T t .Vl K CrTunli. in~cippjytnfi foj^ tHite 
pages- Hr ami Ml. ('larence A. O'Urten. 
R-t^liiatcrud rattht AUomey, Wsehlncton, 

R C; 

FU#3Jr4 *:t.1Hi llrcl, TTlklntt cijuiFinmt 

jlil e h. HIcNvu rl Ma mlufl. Itorne. Oa. 

MtiviH FUioh. Standard alee, 23(1 feet 
W'estem nr (.inirtttbf, 11.(10 poBtpalrJ. Home 
^IovIbb. Rol 714. Allnnaarrolla, Minn. 

SliiVil'l Fllionr l,ODfi ft, reeti. tS.TiO each'; 
Bhlnueil anywhera nn racelpt (jf ram.] 1 1 anca. 
I'articulftri: on roiiucEE. IndependarU Films, 
177 On] lien Gale Aca.. Pan Franrisca. Calif. 

CHALK TALKS 

[ihlCoME tMiiJk talk wixanl in one even' 
Infi. .Make crayan, clay, .rand nmJ SFiukU 
pli-liircH. New mat hod. Nil talent naeiled. 
tl. llchulrirk^on, Arfiyle, 4 VJh. 

LAl’tPli t’rnduclna pmgTara7 ft.iiJ! T!at* 
■lug free, DaMn, The CRnoonii.t. Olhlniib. 
IVIK. 

SCENERY TO REHT 

WlUtLO'S ilcH-T iJffluttrul tk-ttlnfi)! EOr 
OjirrBs. playR. mmalrels. Aimdla Gmin, 

I'hHinlelpliij. 

RAOlO SETS AND SUPPLIES 

NEW noo-MElt* piwkel radio S3. Ml. com- 
plete wJ(h RptYltil Ifuiil TwelfET. No tubn 
or (jatlerief: rerrulrffil- Order direct. Span- 
e'er T^l in I II lurEc^i Atlilip A ft TDD , Ohifl. 

'n 3 1 B t^Hinr rlTTIi nvlyl njrf7ir“paT aTiii ~ffpe 
pafiM t4fl and 141. riarenca A. O^trlen, 
Itupialerfd Patent AlLorrtey, W^RahlngtPh. 
T>. C, 

ALI^Iir.Ilt^rHlr Jta-lln Pcli — Tlrrl U!5iiY 
on lulilprl — just lhiI. Kenneth Hathnwiiy, 
well knrivrrv radio advtaer of the ChlcREO 
Daily Nr*s llfi' vrrJrten Chla clear, Intcr-ert- 
ina and unri-teolinlcal liook. It coren dt- 
naniLr meakem alBO. 128 page!!. IHu'trairil 
T'av pi>i!inian only Sl.f^ti pluii pnaiaire upnn 
dditprv. Pnniilnr .4terhanlcs Press, Hunni 

803. SOO K. Cnta rlo St., Chkiu in. 

' OHK.YTKST Bariraln* In radio RJit^T 

.■Imericnti n^ilio C'uIj. St. PauL hfi'np. 

~ G KNTTVPT ¥Lirlfotron^,'~ cuppltc^. t^tl. 
Free list. Itadio Jlargaln Cu., 2040 Far- 

nim. _()rni^H^ 

~ HAP10 Twridde Shooting — Corera nll-elac-’ 
Ir1c ^et¥ pnei I rlecl s I inn. G real eat honk ctrr 
PhIjIDIu'h] fri^jn the point (}f view of BeFiet- 
inft (hr mpalriiiiEn aa well at ^hnwlPg buw 
I he rail I It iiwner can dn bD own repairing. 
328 pjigefi. Orer noo lllnrlrfiltnuH, Fles- 

|IpE<s Pay postrnim prlfc *;] iiikrt posLafia 
when ]ie dell’crs ll. l"uPHliir Mcchnn^cs 

PreKB, llflom 80ft, 200 E. Untorio St,. Chl- 
caar*. fll- _ 

TBAOE AND TECHNICAL SCHlT()Ll” 



PE A blue tirinl reader. W'rltr ftt facEp, 
Sea how men in yimr Ire do got lo lh* tn-p, 
IVlifit'B your ira.de f Carmll Ramsey, DfoYSl 

Hldfi^ nil [anialrihl a. 

PH.M’THMKNI Pc on cipert. H.V uur 
method wr train vdu (luloklv. Pnok-^ and 
Eoaia rurnlslieil. iiVrltc Hr illuRtriHed ■riK' 
alof. Columhia ftrhool, 204P Drciel IJldg.. 

phllart cinhin. 

fll' It ('uiMireratal radio operating and 
Junior enElnoerlnfi courie payi cur (iraduatet 
Sno tQ *30(1 monthty frenn Flart. Rapid ad^ 
vrtnefEiirnt. Pall term brgina in 3nplcmhrr, 
Wirite fnr catatoc of rrutrae inrludlna kli- 
toii^E'iR Critirac. l^KiiniB Pad Id College. 

Dofit !5-E, W^a'ililnBlun, 1>._C^ 

T.irK [ j 13 Thill ninireie Job. flon't Hi 
afraid of not ptulng gtgul resbUd, W'ltb the 
In^'inirtlonr fnimd fu Pncular %toehfin1ro 

Ponricle HandbrHoK you mn eitlly make 173 
artlrEas of ulllliy nud bomiry ranclng from 
(rTiUnoTTi- Flcpt Co garrCeTi fll toll lire. This 
honk will he H-nl fnr -uuly fl3r [i|uf final age 
C. P. P Send Yuor iHfdei- to I'npubir Me- 
rhanlrs Prpt$, HdullQ 908, 200 £. Onturin Si., 
(^hloafia. 111. 
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TELKCillArrri'— Borh Sforse ainl 
^[UUjftlL tllUTtmuhUf. JSlfi SSwIwrJti, WtHHii-f- 
fiil uujAjnyJLU itK. l':i!Ln:nrt«rJ( l^jw: riiuncc to 
I'arn part. Ss'liftoJ nfiji'-fuur 

H'unt. CsIhIc^A Tfi-f, DwJeo'it lIl.^tilu^l^. Kern 

St.j I TUL . 

^ ill LKS*Wiiii‘liiriBiiin£ ntnl engrt'lns iriiooU 

Th-B zintl Iw-xt fqiilpthetj sf-hriril in EtiB 

wdst >f] salon Ht.. Han F ranc lis<?o> Cnlif- 

~lsKC]l>^[K WREchrrtiltor. dlaiiKKnJ It^ttfr. (wn 
yfjur l]UElnBR9. rnrJnff tfjEi. Stn-Ki-Jarri tVnErft- 
ni^iipr'ji inHlIttit*, 111 Weal 1 1 

rrAVi^ Fun lliiklne 1^tTlnirB/”'Fu'ijr lurxS 
prrifu!^Bl:v llluEtralCil iKiok;^ tell hciw In iiiultn 
nlnsnat mcTvtMnk A fi<i3f cmLl:il want. KCarly 
(UflBreiiE art If Its arc Jn-Errllictl (Think 
lit Itl. Nciw per ItiioJt OP (7 for tho luur 
if ornltreH *t onre, Jg^t write a [Kiatal ia.v- 
Hit!, "ffBnd tha Itr»> ilechanlc LlEirary. ' 
Pay iMJaHnan (7 inJ immtaife. For alrulB 
l?ooka, tperiry etther Ponk 1, 3. 3 or 4. 
I'opulflr MwturJ-r* Pie^*, HOfiiit KOS. -890 
llnlarlo St., CMprjip. HI. 



BUSINESS OPPORTUNITIES 



tl^ri PEH tVrfli— In ynuf <«*m hpRincaa.. 
Inpipfttstre Hiuiptncnt — easy terntJ. Tew I a 

VnniientHTir wrllea, pJertrk H-R ituff- 

Wa*hcp iwnr caTnlrgr dpct wwlily. Earried 

fur nij wnr-a weth/' FlniuftW nijfPi like nCw 
rn cuat<itneT'ii fl'inr. Np ihno nereFBary. 

HondreiH nf nislnjpcrs In >nur Ttrlnlly— rsal- 
ctonrea. |nhtels. olTIrep, srhofllBH duller thea- 
ters EarVeJ by tUlTlIDd.Oflfl tnEnoany. 

Method fiurrfsFtuI to year®. LaPre iffLjflta 
Rt pPiret hehhw other methutlfr Riill'd ppr- 
munent. veer amgrul buFlnesPr Write toilay 
rop Booklet ^0-C- Nt> ottl'uitLcm. il-H 
t’o., Hii'lne. Wia. 



UEPOESEVTaTITES, dim. ct ipntiHeers 
■net distirlliulorF. t-ilHJ I') tl.utHl' * mni\lh 
wllln iiftarlnc lUiitCf penclL t’mm- 
titncs handy ri*>H'Ll with nrie-ftTo 
[Ishtef. Lljrhi, hanflv. tuBfitiiMiL Pttle 
for Drill- relaJI. If 5itu a r:ip\ir, 

yvn ran "defln up" with m* Mff sflKr. 
AliO lull to 111 BPr-hiPl s ; ronnEcr display card 
of IS Pcnritltes f u tn I fcHwl. Omal aiivenls- 
jiiE HPvfItj' for iranuffleturera, elo- NarncB 
■jjiJ trade Ekpans iiniij^nteil. Writ* it on™ 
f(it hlf rinttcy-nialtlrK pryinoetii'yn, „™hB 
Lynj {'ft,, 7tl9'7na E- 40th Wt-, Dept. U-Ull, 

Chlr-ast*. 



1IKHJ"3 a rllanne lo Eet lnlr> a iwmiancnt 
am-t prudtahlo huyinesii with yitMi cumlnRa 
kcopliiF pacB with Jour ahllUy. We teai-h 
Tnn earn from thO fetart. IJeifln In 
jnur IwalUr- Ton Join a J12,(M10,11(1Q 
eorapaflj'. A JjLE, natlenal nJiertker, Wo 
have a pi**'* f^ir e fi->» tuoTn rrllalile men. 
Write Tic]il. B. The Fuller TSrush Cuhihany 
ntKQ ifain tit., JlsTircrd, Conn., for fuU 
pnrltWEiint. , -- 

JtlRHOli’S K0Bl]Tcri‘ll aC Iwime. Ci^MB near 

fh rente ptr ^nuaro foutt J'ou charire 75 oents. 
linitifinso pTudls plitlny. liJio nt«. bra*F>'. 
wnrn-ulT ■i.nnparti. rcfirvliir*. inhlrwnrt. 
itmea. elt. Outfits furtilsitnl. Delalla frye. 

finrlnklc. Fliti'T. 1^7, Muilti n. I nd. 

pKSS~hcat!y Hchcifj I Tra ins liiuji and oil- 
men at home, by iiinll. nreparey thrm fnr 
Btartlnr ho»liie*a ar BFshtolnE well pnid **' 
eeultve ppFlUons. liimKEet ftce. 1131 S. 

I01h SL. Philadelphia. P". 

AGKNTfl, 'Dealers, luuull* Diir eilcnslvij 
line of Jlctleiin ruiiua. Indian hlankoty. 
'I liver fUlRrcc, feather cards, kothcr Kfinuls. 
iiilicrnl nlbrounli and terms. AllTarllv* 
nipple*, flflv' i-rnl*. Nono free. O Mr- 
rttna 7ft-P TiaRnse Mt.. tle yko C ity, McI. 



linVR'S Tfour eniKiTfupItyl ynur 

nwn iMi-ilnesi parL or full Lime. Blit nrorlt*. 
>-ny| PeiclnullnFr Jtie-inly! IS fault rut caitflSoir 
frrt, inrlwding mDn.fluuy Fftifinlta, ivllt pon- 
vlncfl j-og. Write Im-irutti of ('jllfurnla, Bcii 
ani-'ii Dept. Bp 'Tos A ntioltj-t. Cn |LT 



MAS'T'FAfTT'lU.Rti — tVp ii'atiL sfnill arEl- 
c1e In eell Ecs'elly Ihrouiiill rnlcaili^p. What 
ho** yiMjf Soltncn, 1811 N'urtK ^TJirkct, SL. 
Tnirls. 



ST-Mlt A plallnfr plant In ynur haa fluent, 
^faho iniifiey evenlniiB. N IckeJ-'tilii.tr anlo 
partH, ilUffware. Jewelry. IJahlIntf njdurpR. 
Jlrial roEt .TUf wl]! pm* wnrk onrlh 55. (ill. 
Frc* iiilrtralory luth^i. Write Tlncnln h’n- 
ptiipcrliLK C*in[muy, tirid’.g HgwlU J7th, Bln- 
rn|n, Nrtir, 

^VRTTKTXft— Oft rhcT’ka in stand of re- 
fpctloPB, Kuitrlcnced wrllcr cen help jkiu Ect 
aitJclea B^l■1'lrt want. Beml stani|i for pur- 
tkir'gra. tVilterj ISo* 13 ( 5 , Grand llaplilv, 
Mlfh. 



LE.-llt.X TfariilelzlnB. and atphe enamel Iru; 
enmreti.) pnJucth. to reseuibEo iHtLlahcd iiiur' 
ble. |E..nv t'l veneer cijru'icle vlaLa, Hie, 
(ilIjIc tPftE, elr, ; b]ed enaiiifL wall boardi 
ur wouiL iJi'W to tuJk* fianlte Brave uiaik- 
(>ret. LIpw la make ymir own jnuEdi fur all 
gjieii, MeciabBiflhf|j Ineincnslve. Send dlnso 
fur kamides and llEenitura. TIib Gowell In- 
BtlEute , 0 ra yllriB. Mt fh. 

tf A N 'f JtJ J I , A im rltier liHi fnerltorlmis In- 
vanUon Lit linn nor Ulu inncpifaci uie of i trial 
lot La prove Its wortti. t’ulintaOtiiil Intereitt; 
j;reat [HMstblUtlea l lnv«ti|{at*. IV. E. 
Kveretl. 31£l W. Third ^L., CuinhErland. Md 
Wltii yuur awn buaIncBi. ^ Un- 
[[fiihtOLl apinrv-iiialflnr ikOEBlblllllfAt yuu 
tiiana^e. JUErJlhUle, culEecl; experleni’o un- 
ncpcsEary. FuT parltCUliW WT|te ilaiUn. 

Ih.j 31 , AUlra. T nd 

EARX More utunej— IVo yiiu fpIirT 

Catatoi? free. Albert Mashln, Bui SO, Fra- 

lLf:n Kctv York, N, T. 

KliKlO rn?'rr7i7aJTo[i^ (»iK E'i>[w>rtunU>‘. hi If 
luoiiry. Write lEiiitfrts Publish Lnr Co., 

tlon B, Kan^^a rUV,_lli 

l-'Lt)]t.tb Et.APii 'jttiow eanls Teametl HtfI 
dey. Ki> painlB. hand li'lterlnE, TJenn 
bora* WPlk- Low Coat, DlK [Uprus. Supplies 
earn mstl We help you. l^am toi.luy. earn 

tumarrnw. LolrJ'* £lfps, 5l?£7ni Ecele" 

ston .. ClilcPiC O. 

STOP I’antanalnff. i^H wliulcftate. Earn 
jS.eoa ynirlv rpprcjEnltmr GeniuiEv numifac- 
turcra. No cnpltat PcuuIrBiL Xo f:iiiJitie- 
tlLlBP. llullrIre'Es ppiinlnBa, Mutl.V' lUifi. 
t’grreanapdciicD Entlikh. List uf mapufar- 
(oroTs SI. no, OlyriijiB Supply nouif, P. O. 
Itri 35, S tat I nn 1 (lUlthl, New T ur k. 

DRY' Glean Lnfr bus Incas of your pwp, 
rieanlp* bats, <-|nthlnn. dycips, prcaaluit- 
I'anmuliirf free- Bry Cleaner, -lOlt yraud 
SL, Buffalu. X. T- 

!itn WAT a ■ To iniako numey. Partlcutere 
free. Arthur A. Tetry, L1>(j-l Waal 7th St,, 

ItiFi. ik lyn, N. V. ^ 

HT-S t '. LLl Xtr Speckalllf Make t hi 
yiiuntel'fl List ltd money -makert frccl Gerard 
Ttf ff-h 1 ,iiIhi r a I oH (.3, Wheel Inff. W Ya. 

STAilT^H JtiAila automatic vcmllnE 
IMfhinca. Lurfo steady profits. Write 
rtiflwlt Gorp. . PHirtworth St,. Bruoklyn, X. T, 
Ti iUTTiounU in apply Inr fo'rl'iitenT^ See 
pnfBR I hi *ni| 111. CTtar'enro A. OiSrlen, 
IterlivLcrmi Patent AUomey. Waslilniftun, 

~^vlNG Sy-HlauJ m n 1 1 crTIer hiiiloefi.i, c^ 
pperatlvD idea. U'ti ncTV ! UenrsLl DlfTerentl 
RLE pnilUsI Details free. Evunt T'. King 

Cn. . Wllmlnaton. Bet. ^ 

1'’REK iSiHfkJet "ilcdcrJIsci il7 plans for inak- 
ins S^li'f Ifitl vrcckly In limiie or eff!™ husl- 
ncis of ynnr ivwti. Elite C*-. 81 EIlzalKtli 

St. , New Y orlf, . , 

“'^HI'dVltK Ttiin: enterprises'. TTre'e pi'rtleu- 
lars. MayVEi>iil. P-U23 Tlroadwuy. Xew Viirfc. 

iTS’PEli^Aii entirely new liu^liifafl. HakiM 
i™ Cream Pies. The sieateat lue tcll-cr 
hf the .■^L'Hsrkh, No imchlnery rcMulrcd, cr 
300^ lifv^nt. Full work! ns plans, formulas, 
elr., 31 etc. Etollon A. New llarcn, 

tlenrV 

'l'E[.VXLY l<'urDtuta9 jiniduce ])erlcct~’pro-.r- 
Urt«. All lines. CataloE free. Q. Thaily 

(^iL. tVaaJilni^in,_D. C. ^ 

Bt'.'vlX ElSti Prufessipn uf yuur eivn and 
^am EjtroiiLB In torOco fees, Sfo i^tenh- 
ong ' jn l.almratorles, display ad pas* If i ], 

I'UfillTlO.X Ft'sor inakirLp viaiita in- 
iluwttiou.s lut'iL Hi emi more dally if ursi’d Ji9 
I ride. Or m«llv ln.jp;iac!<s- of tt Wllfi pt-nllia 
Lip to SlO.Oihi UlOtJjf, Otn'IUPgst i."Li'rJp1)pre. 
MH'hil-TiJe,_.lSoi 4;-l._irtiJliii._ N._ \. 

MAX In each tovm to plato euto p^rrs. 
reflectors, baihronns. hxEknvH. rciflni.sh l>efLs. 
itLimors, chapdi'lU'rn; hy new mEtliod. No 
eiLpital nr ex]^>rLL'nDD rcphlued. liLiniiilo [d.nn 
of iMaUHrncrurJUE iit hiiioo klas-t« jmi in Jjlyj 
luonej'-iciaAlPE hiiaineis'i. Our tit fllrn|.^]]eL[. 
E]*'o tiarficiitam and proofs. Cun Mucat t'n,. 
A VIP ]l, in'CBtiir, Ell, 

AX Tlctifs-t circular niai^ler lopklnE fnr 
hiLsiiiL^s. MuIlb ti|» a piR'kauu, hey Ihcni. 
lnclo?iu what yuU think ii fair prii'o itirl 1 
ffunraiilrri t* him, 11 t-vi-i-y [liyi'e to Jivp prns’ 
j.H'H'hs, No nil I Id iiil[‘iii|Tft or etc. ICiJwyrd 

Artuunr, ]"I3 ^.^Ml t<r-. Xrvr Vorh. 

J1 AhX L ■ F At "I’l.l I ! [ Xi 1 CrmcjH' te ImlJd.ln’if 

hloclLH Is yinir lioino town PppviiluflET.v, |■a^■■ 
tJLTilarfl. frw. CulitTctu AlACliihu L-'O,, S .Miiin. 

M. Lrinis. 3to. _ 

mX'i'V SncMiSaftt] mal liirder pn7f^^i|■l’[^■] 
)4a!iM plitiLH. K, JIuniB, IfuTJ MetrupoUtan, 
i'll Leg HP. 



LOIDLAC. Chfmtst'j ampiElpj [ww tlB- 

cpvery. FuTertr ending kutomuhil* polish- 
IiLVt and rfpainLEnf! Inatantly iBEtpnir aEl 
mlera. preducliiBl hnrd, hrllllant luHlre- 
finish. nuarante-ed water, tun anil wealher- 
proof. Vdu luako LpidLac from my euaran- 
teeJ uiciuHiy* cu^nTiEM-pnisideLl fm-mula for 
tl.4t> jialEon. sell at JH.tlD a. rail on pmEltl 
Write fur eicc[ilEonal otTar. llJllcrj Cheudst, 

illT Jet ten. Tampa, Fla. 

ARTIFlCIAlj ^livrhtu tauitary flDDnDf[~ld- 
jtrUPtintW. oovcrtnjf w(«Hl or DciiicUt MUuriiitf 
^ mrh tlliril, ELreproor, WatcriiruuT, alE iNtl- 
oj-^. io* Cftkt- Ontnxo«.:ntAl caJlinB, cylicrelo, 
ple^tt;r. paiAer-TiiaetL* cU^riilhktisi, Rard.cn 
hirniture, elatuury, fleilble toolcU. IK yea hr 
1 LiNlrUct Jilt; tJiu public: part k'ulai;; and llluh- 
IraliOtLS free. Ciirlit. Mahler, lIuuLlniitua, 

W, T . 

MaIB Order bu-Hineiiis jour opp<ulnniL>'. 
BneiLser'a finipiM tuiPil bfioks Uy uxpvrt 2!l 
yuara" caporleuob show how to stan belllnf; 
articlcji yuU iiLake or buy — all or paG Llrue — 
small taplLaL FasolnatinE, profitable, fiat 
CleVca bOOkti, BncntMLT Oumpatiy, 

1CU7 1'. Sansom, FhiJadiidiibia. tiamplo 
txNjIf. !t5c, [lay 53 fo r Olh pr lt.-n i f oat j elled, 
■^l^VATiiNttllOcieaa can lira cyitE“ i' li-ll 
you how »ul 1 help j-ou tiub* (he sale. Kr™ 
IkarUctilint «ro[iyriEhtahJ,l, 'Wrilr TV. T. 
tltVePO. Barrlater illdg,. WashmEtou, 

D. C. 

LKAHX Uty fleinlbfl. Uav* liiialhciE nf 
.mur pwn abort t(m*. My hm.ik fltPl rurniulai 
lenrh ji.jU, Many |iou*c«Bes us* ft. PrJi* 
tl.ilO, lloffmann'i Biile>rut:>r]ei;. Boulder. 

CtHu . 

eJO IqLu t^rtatpsUB buslneas — Enfrylwdy 
llkca CrLsputfes; niaku a lot Of fiiOpcj. {Jr*. 
Alriatidrr, IVibsylrcMa, rviHjito ''^t»roniii 
53,t)tKI In four uiDhtlis-." Wo fllurt yuu, 
TiVrUe for fun't«, I/mff-EutJtLn. lUDO JhAh, 

??pringnejd, Ohio, ^ 

3L\KK Your Own ]?rpducts. Employ aitenia 
youi^elf. Toilet articles, aonti. eifraotK. 
Wo furtibli DvcrytlilJiK. Valuable IXXi'k Bt'C- 
Xntiunul Ss'lciitlflii LahOmtflrleJi. lOS-lW 

Bjoanj, ItlcELnio rul. V a, 

M Erl I AX It '.4. I'aluter:;, cifttenE ^. Ktaii 
furniture reflnNbiue. palnLina, handyman 
Kliop on ucarjy uolhlnk; wknntPk [den 
lirlnh*8 cu.s(onieLy Quickly, John ilraH-olaiitl. 
1433. Ijiii. JMnI l.'»^ 

BKAflX Tho collect Km liUL-^ltii-fia, GnM in- 
come. oil Ink TCMLitR. ELLtcn^Elnfl Ih-Kikli't'. 
"SkiLihit CnIliM'tinK'' frm-. Natiunal Collrc- 
Lora Asisti,, |jQ]j|t St,, Nc(*'nrli. DlilO, 

A Of your own makiiu' — 

f^narklinR Glaiia Namu ami XiLmber plales. 
('nockerbciards:, si tins. Bir bcKiik and Rani- 
ldo free, E. PalmerH B40, WiH-mtcr, OiLio, 
tv 1-1 ^^tarL you in hu^i^eas, furnishinn 
CTCiTthlnR Men and women, eorh to 

5iud wn'kly OEraraliPii pur oriR-inal '’‘New 
Syatem ypoclalty <?nndy FflcToricfi," Benin 
liMiti* npurp rltnc. T,rnjLiniici,i ftpiiciinniiify. 
■v.iiUiAhlo bookhrt fri'e. W. lliUyiT llaps- 

rlule, 1 )r6w rr 4, Ea.st Orange. N. J. 

'■aOITE3ftir ' SutjfRcrilicrw surely suweed. 
Dpe mrfiDk Idd.LkHi from oho tip; another 
5l?n.llpri from ihrs-e Nchemeji' ■nnlbrr 5]i1,9(10 
fi'orn one fornmli.. Try your InckE Year. 

Ihn'o mpiilha. S(]c. I^Kbfboh. IKiL- 

li>;hi T. Alllanci-, till In, 

ITEII'IK Bonk, SI art yrmr nwn 1lt[lr huf^ 
ncay anyiTherc, * MBnr nnvcti |*s hy msll, MV 
heFrlnrr-t-'i outfit cimtalrii everylhJiik irei|UlT*Hl. 
novelties, flFi-ulars, InpHnifl EnUK, etc, |>e- 
= iTlptlTe bfTTik frpf. JlailuR, 3.V-74 Cuil,- 
Ijinrit Ft.. K rw York. ^ 

LEARN Telcphnno adrortlslnE!, Xew pro- 
fcsslnn. Cltanre for JUXl vreekly. Man or 
Lynnian, rapltal ar,d cxperEence unnecea- 
sary. Booklet ffc*. Telrplan, Brown llldi.., 

Wlulilra. Kiih i. 

[ IF.VD-?, SnU- H ■vrSL'k Ii'hiih;. Fttnrfi br^jid- 

mafcinii. F5 yean!' cjujcrlcncc: Tree beokEet 
tel to. A*hhv*ok 67, Marene*. Ohio. 

AMATUTR rarronnlREs; sell ymir Car- 
I POOS. Nrvr pi an. Hmlth't Servlte, FA-llUt, 
Wenn-tctLi'p , 'WD^‘h■ 

y.r f rli E For making chipped alass houho 
pbjintiiirs and slvns. TLnfnll^, pis as ami 
rcHiines Osborne Sims, 1338fl TulEer, Da- 
E rji1 

f^flh WTT,Li STert .vour own husitiMS ; clunca 
to enlaTKC ; iinliniJtcd muncy- making posal- 
hi lit I !y!: M?iL roJinanc, tUaf ritade atifl collect; 

s^.k|H.‘^rLE.-nrti unurCt-KHury. Fur imi-tluulsr.-!. m(- 

iLn-s.-s Alimajiier, tlti3 X. Eutaw Sf.. ISnl t Lruori!’. 
Mtl 

rEl.MtTIllcS : Del (I war'*; h's-t, cheniK'St ; 

free ffums. t'ulenJal f.lLartrr I'u., Wllmlna- 
ton, Del, 
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POPULAR MECHANICS ADVERTISING SECTION 



automatic Coin OfiOTHtefl ntachJiMi. 

T(mi uwpi utoNi. I'lij Biuren?*i3er* peretnt- 
Wcmctcrful IpuwlFifliB. 3l>nr^ vr full 
Umo. S(!0.00 atari I fliu. Coin Mach ine Cv., 
M^I4_C:yTi^C e r. Uhlc-n(pa- _ 

C \ t I'jM iV A L 'i'lijxTi Vi unriira isli rotin 

via trji[|p Jiforrts. At] llm^. IJsli* Oro. 
W. L. { rumintJ Et|(a, Ph, f>,, Gn.ii'ion At$,, 

HlTiitiiH**, N. Y 

SKLL Ijy 3iuil] JlankM. DChVf'llicii, har- 
IHTuntal I 'art j JLra Fn:i:J 
_5ii l^cMIl]] llp'Tl Nsfli, rtiicn Fri, 

MAliK Hii' [jnilLls witlj a iur fjirni in 
^Ur liJchyiLn] OjlnrlpJlts mtihjtB. iiiusk-^ 
lat. mink. Wnta tor I'acts, lid'i Coiliad'ii 
Datin' rtjln. 

IJKLAVVAttJ:; tniartrpji; Nirn iiiiialt; In'* 
f^iriiiH, illiO:*. O. Oiii'tr, WllmlnirCitn^ )1^]. 

Irli 9-AjS^'rit! ila.1]. HenrJ int [min nr 
ilaiiipa] for fiiio i^ounJ of mall. Eijwiinl 
A nnnurK Ea*t 3Stli ?fe>w Tnf-k. 

ril-Uilo nidi's liMITTAK jTTeirnci]i] Mina 
of [iiDEiay^mahlni irianfi. TelLj hnr^ tO tOiko 
■itnoat BiarjEhloc unriar tlie fiiti. You ^nn 

Tua^a unn] Kr|J crinmfl(|ra_, mtirJIJIdv antl' 

frefzo ^iPlluns. li-iLitr.y lolullnni. bortr^ 
iRea, choir in;? Euni. clean Lng prepa^ 

ralloni^ oitrorts, hair propiLritlonH. Inks, 
IliliJlnf, laiilhar palish, mltrortL, pcrfuio^, 
pnUchcA, typG'Wt'lE.ar i-itiliutti, cjrtinn 

naBhiritf noiv<leri, Mnnhl kOAp. hinidr^LLi 
of other proflLalilO urtJrleE. Sent] Nn Moticy. 
jucL Krltfl a ptijilil fnr "ITenloy'B iO(h Drn- 
iiiry riiiok of PonnulaB." Day poiEinan poil- 
aR« ami ^4. PnpuJar Mocha nlrt Pfofb, 30(9 
K. UiMarbt> St.. lltHm S0(4, Chlr-aEO. lU. 



TELEGHAPHy 



TKrA'](pEt.4lOly — noth anil irln'h'KH 

ThPFOiuilUy. likij s:i lanes. Wiin- 

dtirfLii o-ijpcrluDltica. ExponiiAa low: vIlspcc 
Up earn part. Holidot CKta hi i Hint'd fl f ty- Fvi i r 
years. CaTiluti frc^^. PmUc'i* T^iiriliVUTf, H 

ESI., Talparnixo, Jiid. 



CHemiSTRY 



TOl'Et Phniiical probleraji aalTod and for- 
tmtla i^r pfontsa rumhheEl frpr f!!.0(9. Wrlto 
me. tS'. t^tcilinan PUcliarii, InJuitrlal Chemi'- 
iiit. Ppw 2 -ton. POBtnn. MaBF. 



103(9 BOOKLET Of ehrinlrml rUM-nrm'nla. 
niLlylraleil, lot'. iip'IicraJ ClieOUCat Cpm- 
piiny, Hdx KLif, lEeadlnt!', I'eana. 



rOKJWULAa AHO TRADE 3ECRET5 



t'HE'MK'AL Cftpsirl tflt i™ and an-nljKjs, 
Ifanufaolurlnl! Jrlea* jnnrTc pnrtlca]. Mnney*' 
DiHkini fnjTtiLilB*. rhnrjtp^ reiotlento. Writo 

Aafloria ted ((hcmKtH. Indlanapn^ia. Inll. 

Ll(]L'll> ijfatlicr Bfile* thow, Enormni:* 
prodtB. Formula, line-.. AHy fcrmuln. ThDc. 
Calaltiir free. Bernard Wpllij Rukuo 

SM (fi c**rffe, t’niirBBO-r 

TToilcrvIS Llf A K L I'] Fornnilaa iircpalil ji.'itO. 
NallinriBt Heniee. 392.7 i^lurburr, Clnrlnnatl, 

CJian. 

TllinT V-TSVn ifftlecietl Yomnilaa— MiinU- 
rartirrlnit procesrea ami rocinej inAhinit x^- 
rrai* vm firT Frank L. ChBBC. Dept, 

il, Kiprtrir Ave., BiirlLiifttm, N. J. 

■ J(9 iHlO K ] K^rFiTrimiJ H.H7*Tdl3 

ymi hpiv r.n mnho aptl kclL ulinukt evcjii^thlntr 
imioi' the Itiin; eoH^m ot lea, inurlFaRe, anil' 
Jrep^ st>iutli>P*. Iiattery ko1iiI1i;I'ii, hoior- 
■scs, oheexa, rhi'flTinfi jtum. rleanlnir prepa- 
ratlDPa. cittrarts, hair pr^panttrm*. Inks, 
IHuIn^, leaikivr ttilrnirs. firTfitritH, 

ppIltheH, rltitifiiiN, <ariM>n paprr. 

■aihlnr tKn^'dert. Jlriotd BOin, and lumclrertr 
bf Ehltier profitable irtlflrB. Send Kr> Money. 
JiiHt irrlte ■ prutnl for 'Tfrnley* 2(t(h Citv- 
(ury Book of Ffirmnlas."' Fay portman p^^Ft' 
me and ^4. IVtpular Merhanlea Pro;;!. SOO 
E. _ Ontnr Jn St., R nnrn BO R, C h I cb iro, 11 L 
M ^KL'l'LlCTIJ itK T»a|n| I twjla ci rider do] - 
Inr milJinrir PcifJruJit #1.0D, I* ]kfartint'k, 
Cnffino. N. T. 

1 c Kwi*” Tftsi od ffirniiriar ralaJoe 1 1 r.i.* rn.- 
ture free. GiinulBud Cr>mpan}.', 

Kim a. 

IJITA][.ANT1']E;|} PunintJaa. fjt’Nt Hciencc ean 
protince for niaklnit {topLilar, 'ht'IUnq 

Bpecdaltie.'j all lliiea. Dnti'l hny rorrnnlaa 
till ydn'vo retie] v«d ral Liable ere-Ptwminjt lit' 
rnmirr. MjlltTi CheinEBt. 7(hfl-F Jeltonr 

TiUi khA. F t^i. 

AlAliE Your t)wn prorliiL'tJi. aKt-HiB 

yntirnrir. ToLlei artirle;!, Hoap. tlitlmcta. Wq 
furnlHli erervlhlnA. ValuabL'; jptink free. Na^ 
tiooal Krrentifl{; Li boratafriec. lOl^^W Brvad, 

UiLlimninl. Ya. 

GuaraDtctNl, rain Inc fT'iXt. 
Reel ova II La boratprlea. ■572)0 OciOhlu Ave.,. 
CblcaEG' 



INDTTSTRTAL Cheirvlft fVlTnlhh «4 dc- 
rolrw formulas, pmetaTter; ill ilnei. Mod- 
erate ChurRCB. Itiillildual giin'lrv. All lo- 
rjulrt(s ahKwrml per^ntiAl ly. U C]ore, In- 
iti.i»tF|j| t'tieanJB l. , Cr afffurdaTlIlo. Ind. 

SUCCEED With your erwn [iriKlucta, Make 
thepi }'oUr^e]f. FomiuLaa. proccwitia, Lradd- 
SbiCcer.S, All Jlnr^i. UntmluCh clrrularti Tree. 
JL *Ftiai]y tlo.. Wg.« tLl»Krion. f>. C. 

I5.IKJQ ritnFjT ^liikjrut FomiuEaB. Fo'l- 
|tnAflj]|C |Lrii] many Hrtlirr^r ArrjflrnlB^ ind emer- 

d«Iiidei, agrlruLturev antHyT and amalKaiLir, 
artlHt't inaterlalB, bercraers. conienL?., irtueR, 
PBHtn. mtieLlnKvii bJo-oeltl njc, renni utlriti. col- 
orlns met ala. dyeJru:, i:tay«. heat trcalraenL 
of niiatiitt, hiHiHehokl rocinii]jiH. Iro crtiin. 

r-fflffftiorLfry, chei^-9pji[ £uni, JiipIdaO' yfotk^ 

pxlrrTnlnn.tlni,' rrrrnLn, lulirlcuntB, palnlB. 
vami shell, pliotnjrTurilty. enmUrnente, oannlnB 
formulaB. rulkfier. Boap, candlet, BolijerEniri 
tntlet iwpttaritldns. perfuraE-s, isitEmrMvflriE. 
11 reii rpon riji'. iirUlni' muterlalii. Jiist 'iveTt^ 
for "I 5 i'lerdjne .^loerh'an Km'yli-InpeilU nf 
Fimniiliis, ■■ MHirtn pour man hands JOP hnolt 
pay S-.j.dO iLKiil [I'Kilat chan; Bit. I'opuler Me- 
phaflli-^ l‘re?a. f^unn Sdft, SOd I'l. UrtlaUP 

8E., t.TilPaKii. in. 



AGENTS WANTED 



B.II1.V Auto Keat. Be ttriL Hrelitalvt 
reuiiity rl]!hl!). Kajuple geal S2.0$, rle- 

Ih’fr and eoKfft. Vmi take the order, W* 
pav firu. EfcetB &lfB. Cm, Yankton, 3. 

ink. 

LtrTTTn Pridiohlc tiu" Inths ""of yoirr nwn, 
illstrlliutt'ni BninriJcF. tVrite for partleutari 
and aainple?. Rudman, IT SI Anthpny Aye., 

New York CltJ^ 

1 l-lVYS-- Tii stdl elcH'lHc water heat or 
far (2,75, New Inverllen. Heals water 
almott 1niiLanl|y. A n-al mnnt^y rrnkor. 
Write lAPi'Vlsel Company, Ileparlinont E, 

Elkiiart, Ind. 

" ftKIJj iMjpHPnf? lirriiid Hrhed 'Wble^ cloIbB. 
No lautnlerlnj,' — frr+ simplr. Write Mr. 
ITirntelLnE. 12:^ Snuth Eieyetith. 31.. Louia. 

jit'OT^nmuiTwanleil with ambit Inn aiicf 
Iniu'lrV, lotFniPijce aoil lOpply fho da- 
iriand Uff Rawlcljih't IleuieholtJ Fmilucti to 
atridy users. Pino oinnlnas near i'pu. We 
tritn )ind! help jcni. RawlM.ah dealer! rati 
inalr* up 1o SI (HI a wrrk in more. Nn' ejtiffc- 

ricTirtr nrtbsnary- PEeasant, iirtiil LaUtc' tiir' 

ntflled work, iVHip trirliir. W. T. TtaW' 
ifllfh_ra. Dept. H 'lk3 PU^f , Frccp Prl, 111. 

f^.‘i7ri(l A HrTiJnR un1f»n. mTnte-tn- 

mcjiLife, Hfl-wnol rull* and tyirrr'oals. it 

SS'.OO, J3Ci.fJn-J25.'0fi Illitjieift eciinrii(*sttimH 
PilIlI iliJlr. Klitra Ihhiuh tHtldes. W'l-Ue for 
ilflalls, Nearly 259 purc-wwt fahrje^ lent 
rree. Pkitipcr TallorinK P-o. . t-ouFreo and 

Thr<xti;^9r p|., T T-]1 17. Chleatiri. 

jiT"(jP Jj,tlE,V Shorn nir new table cinih, 
l/V'la like linen. W'atih like rLlr-JcHh. No 

laiinderinir. Y'mi Just lakw onlers. Wc de- 
liver. Pay dp.lly. .Sairijdr BeHteTe-r. 

iSa Trying Fal-k (^te.tj_r>n_ . * 

MAKE A'oiii: owii lirnSiitHs. Employ aRciita 
vmirsePf. Toilet irUrtefl, snap, extra eta. W'o 
rnrnlsb erer^thlnR. Valunble bcKHk frit. Na- 
ttonnt Selpnllflc ToiboralariBH, lPfi4W BrOad, 
mchni ond, Vi, 

We manuraelurn CwlHled wT7¥ 

bniBbca fnr Mety need. Write Handy Bnnh 
Co., Llftmoll Atb.. BelmjL. iftch. 

"" F RffK~ llnrSTtel deHcHbeT^fST plans 'fnr rnnk^ 
Imt (atl-flnp weekly in henlo or njlleo fiU^I- i 
of ynur own, EUle Co,, SI t71]fHt»cih 
Pt. . New Y'«rk. 

' '^TIT E~KI nffdfdel'' ' "Ival mted~'w1n(rt^nited 
luntlnit match. "A ^lllljon Hoiindi Fnr One 
Dallir-'" dollara per doion. Sample , 

(15c poitpald, Weatherwlsfr Too'b, fraorge-' 

[eifn, Afg''*, _ 

]>E'KT BeiDovcra nave n Ina “tenths nf ear 
ifTfiiihlnEt aemplo sent dtrnletT nn ipplJcatlon. 
Dmt He mc wc.f Cg. Fayritei l^hlp. 

M.4KE 531 Wrelily- Amaiinfi anc'jEar 
^uiLranlee eoIIb no^clifT iihirT! fant, 24 hour 
ihLpmentf. No iii:li«i|Li]|.|nnfl, BIr udeaneo 
r<iiri ml HH Ions. CipsliJEoet jtets freei Initials. I 
Earn your itwn Fhlrtii. (>et rri'c eutflt In- ' 
ctudinff tlm. W'rKe ti«3ay, Dept- PMH. Hofc- 
clLlT Shi rt R, 1(92" ttimjijiva.y, Y ork. 

LAElY Or gnntlrman-'-ScIl Bparkllnic rIs^b 
name plaleHr house nuttilmn, sign I. Ifdl% 
prnfiU Hatnpifr fffli, O. Vance, Wooaler, 
Ohln. 

NKW TiafTic Bijtnall flio Hard Bolted 
f Topl (lEinvs In Tcir wthrlpw. SI anal a left, 
right. 4>r nutp. llrtili S1.C5, IL B. C. Alfj;. 
Cu,, Evanston. IIL 



MAffB |29 To 323 a day Balling Imprint 
tKMik. iDDtcliBE. apara nr full tlmt Big re- 
peat builneafl — no InraMmeoL — every mer- 

chant a proapoL'l. SsieiJ HOe for Belling Hit' 
tit whitih Infill lies eomplelh aainploB. Ira- 
print Hnrfjk Sfetth, Dent. C-ll, B77 Maiga 
St, , Rpc-hcitor, N. Y. 

Al.VKK inimay, ^ntazJng gno-^odr 

gonranlce Bolla ItoHecJlff Rhlria tiuu 21 
lauur ahltnncnti. No ^uhrilUMlphR. lilr arl- 
vanc* cuinjii ] sshjitii, Co"irHi>er gotj freo 3n,l- 
tlata, Elum your mvn ihlrt!i. Gel Tree out- 
ht InrlLding tj«, WYJtc todnj Dept, PAtU, 
llosecRIT STErts. 1237 Iipoad^ey_^ New "l ork, 

(t.'i M""i;EkLY Up pJaeJIniiTAipfrln, Notar-- 
tar, l.lKhter FMnt^. Stlk-Tene and other Rclf- 
mfj|lrij( cuu liter diHphty eitryU wEth moFchantR. 
Hull fauntalnt. cigar ih»rei. iric. Over UlO'Jfc 
PruHt, ElBBLly reiRE-atfir Sterling CnFnpajty, 
t. nuLrimurc, MA 

FREE Rof'klet ileHri-tlm! Fi7 plimi for muk- 
Ing (2C-?li30 H'rekU' 1o homo or nlTlre huF]- 
hcaF of ynur pwil kill to Co., S4 Eltubeth 
Ht.i New Y^ork. 

,\gEnTS iV’anled to scJI” Elcelrtc ililr 
ClInpcrK, Rclull At J.K.Tj.. ■fluarenlLyd. 
I Si'ful In every Imjiie. Tliei Master Anpll- 
Bnro_Co.. Dept. A. Itarina Juiwtlon^ Wit. 

(Y.lioir'Jlt'IUUL Jfercerlsw.i dainaBk ^il- 
loiifcd teblti clnthB, elxfl fiii&il'', 77 m.;] Troni-Dii' 
dtiijs dtirnand. Other IjargalrtB. Rli aampLe> 
JIno free. Amcr|cq,n JlruEdlng, AH-22S \V. 
Monrcfl, Chicago. 

It ATtHmiiict ifei.TS to tlll.OQ pkTf gmaa. 
Ilf iubjple.i $1.0(J, Run filotidec WoflU. Bm 
2g2.t, WupRoAha, 4Vja. 

UITj Mnnoy manofacturlng vmllla Abcot 
I n vuur Dwn homo. Sell to hnttH^wEvev. etoros. 
hlikcrlcE, hnlal}. fiuarantead rnrtPulA in^' 
Blructloni (2.05. Stark, 1210 E CDllauti, 
Bow llttg nreen. Ky^ 

AYISI.''CJ MagJlbLtf iLf^lH belt, jflSMguflr“ 

anleoiL P-Aninro Al hnufaf to rert, 721 l»th 
St.. ClakliuiJ. Cal if. 

1 ,0C AT* Hup rpsrtn ta ( I vea Tor ‘ Duplex Ad- 
Justable 3iah Balenci; ieukO big inbiioy. firEJii 
1 H 1 alRhl. Duplex Menufarturing Cb.. £32 
N. La Prrv. Loa Angelas, Calif. . 

NKEDklR In nearly fainllj. Onsla 

1 DC, retLLlla fnr (1, Hainple, cme rftire. 
Callfnmla Norflty Wnrka, tSlocktoAi Calif. 

nt. 3. 

AQKN'rti^OlTEi cTtFimticT- two pioumfi’'tn{Iit 
Foap free with liutrie aupciior sanlEla, 
Mldwnt Dnis Coir puny. Dept. 

B-7. -C olumbue.. Oblo. . 

amazTno" niirn'T^ri' cripirF Mf* (d Btnc 
hnaiery. F.Tcry ■wnman n riruipH-l. Ennc- 
moug profit H[ [|ulfK reitti-Atcr. Rpt 

5K^, Bi cm Ingham. Ala. 

Sell allh hirilarr 
gitarnnteed 7 mnnths. FJi«liii'<r'!l cam eylD. 
SajnnleH fumlalici^. Earn fJIH hcislery T'ftr 

i .'chur own uaa. tVrEle torIn.y, aCjite riM of 
ifmei wthTTi. Batterknlt Hoflcry Cch, KUk 
'OTKmfleld, Ohio. 

A ItUSINIISS Of ytiur bwn- -Making apnfk- 
llng Kliiia tuhia itmt number plate v, check- 
erhnardc Flgnt. BIr bnok and aample frcBi. 
E. T'almct, SI 3. Wiwsiter, Chin. 

AOFNTfi W'linceil — Yin a laal fafllng 2.^ 
■ttem for the kltflrMi, fiesta ynu S l-!tc. Wam- 
pla Hcril piTTcl pntit prepaid far lb renta, 
I', tieed Fllfer MT*. Cd., Itlf,, 953 Brntnh 

way, New York, 

Ml'lN With acitoB Hell Kovhkf aIgPB. 7lf 

North Fijimh, Pi. LouIb , ^ Tp, 

BB.AK1>KKW rnii'^rcS ally, iSD^t profll. 
Quirk d. mfiiistratlfm Bella every hnuFenVlfS. 
Pi^icket aample. Dellrcr nn Rpol. Qrcat flrl^ 
Sine. Agents, dl^‘trlhulD^a cleaning up !R0 
in (134 weekly. Territcry gntnR fast. WrKo 
tiiduy. E. Ilarkcr Co., IlilUtM'reek.MJfh. 

AGENTS— HeH StdEefl'. ctilldrcn'i undpr- 
wear; larBes' basa, hnsIcTY. hnirto dreaiea; 
big cnthmlralona., B. Llpninud, 97 Egtt 3gth. 

Nevr Y'urk . 

SELL Q-iwdytflr reinfoataj (2.95 up. Onml- 
year Hainwrar, JT4fl Sixth Ace., New Yerk, 

AOFNTP. CKnft up actllng wall knnrwn, 
CrJHtelM for 27»r. Paddle that hung a 
im hiMik 2SC, Box DcLuxc 5(9c, Kills cnnlhi, 
dlafrifpi'l!. Ffk PHrilrulira. Cre-Daf, 1177 
W. W"a fh1nBtoii. Chlca rcl 

HOSlKTtV .4.getilt — Take cirders for »l ar- 
il tng ivcw hbFt, AliitduLcly no rompettr Lpfu 
N m dolit through atoreB. FiL'eTT tvoiuart biu's. 
HIg repeater. Oulftt freel ILacIne Feet 
Knf l 1 1 n^o.,_ Dc |vt, 20 -H, Beloit. Wla, 

tuaxlt ri>miui(i! ptoduce petfrtit nmii- 

liftB, Atl llnei, t^'aUlog frri). B. Thixty 
Cbi> WaBhlngten, D. C. 
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An honpil-tn-irndJUSf. JUCTeasful- 
paylns bUalitctiti [hat'i j'uun. 3I«]tl:iiii: A'uirtil'i 
fifiSieril jtvtesLmem jniuil. (^rgiiia- 
ereal, BmrL inywritfre- <iel toy v*1UflljJe 
"4jra'i>pciiliiii'' literature ibout litwtltiltr itifliT 
ufatLuTjnp:-'"-il4ivr I'au tDti aaillj ru-ar- 

AiLlMid. exi^lELfivo aiilomoblld B^jsclalt liit, 
cludliiB wanLlcrfu] LDldlnfuc, |kr»uaehi]L(J 

cleanflia, MHHii- hijh'enidfl lullfli ti«ii- 

»raliiyDi, incuKm ln»tct|iBicl€i, ttelkloua fotnl 
tnd [[n** failflit-^ielllnr cardcu 

»n«f|altl(M. 3$ uoetiLulBii rellilUe 

E^rriceH iliUUEr, 'ChtmlEt, ChBmlcil 

ItMiltUcyff, Tawpt. 71a. 

Vour tiuirm iDwn IcDdlng bu»l- 
nmu mart. Bd] full lllte v( eroccrlM, tnutur 
oil*, point*. Kvurjriotly a cuhtomer. Nrt 
eapitaii or mporlencB nOfCEliry. BDlIinB 
DuLrtl froe. Wrilfl Irfnorln * Tlrcrtvne. 

]£d2n So. St^te. ChkagO. 

WEU^ii tit:3rcHr^^fij5®“ In orto trt&ntn 
Flth UuilnciB Guid® ond frpB Ictul serurfl. 
Writs ftfr SUtfltI Prof. Nithols, Pcpl. 
53, Naponrllls, 111. 

Mu tv Ere« Id uf^dIs: iDiiliirtE rtP# iSlt-' 
ffTlnkelna raop Iwncdl froo for ifln d*y itsl; 
Ho-msa bujr On liEht L Itirn haniillc, cnako .(To 
FooKlyf BBOipls iOrtt on r^cplpl of tiioje. Ko 
dspof^lt. tVrho Dslphoa llup Co., JC-iD, 

Oalt i?l. . Dtlphos, Ohi^ 

' AOLMTS^. llounswrpea cT(itjVticrS~lniy olif 
do]U.r IntPlnf board rorer and pnbumohls 
pod. Trsmtndoua d«m«0(l; hirb oqiiiraliKlani 
tEture urdlmLlodl sarnlmt*. iPulL'SpUT^ t1oi«- 
MAido Co., ms Wtipat'C.T BL.. Dspt. PS. K&>w 
Vorti. 

E^UIM IJ Lc monoy tahinir ardare 'dlrtjct 
friHfl ijiuCorlf<li for lUcrtro (lEErtvClu Twniblt 
Llcht. Pell* Bt »lsh|. AtnazlRB dOulonatTA’ 
tlofu Send for dBEDCiJi*triKor und pnrttrulars. 
tVonUerlltB, Drpl. P, IndusItUi Tj^eE H3d£., 

Proriilcnt'e, H. J. 

Klit Tttul — i’jinipl^’fe tiro chnni^s 54 nse- 
Ortcl*. EirliialTO tp-trltorv VkN»ri' 'firs 
Ulni Tuo] Co.f E?S[ita Manlca, Calif, lllliti 

Pkij KUd, __ _ 

nQLInEn Jls&rtni; ru WFiJl a'do"TharpocH? r. 
BecoinpirndriL by thouaandR. BharptFiR all 
blade*. Guu.ro niSSL). GOc p(VHtpaj± Itn-TI:z 
Cortixmn.v, IUiJk,, KsniaN City. Mo. 

AGHM'TS— ablrt propotitloin. Na 
fBfillsl or exi^srJoFko nE^odsd. roiitmlRi^lniiH 
Jn ndranire. SaioploB frcu. S^tadlaOlll Culit^ 
piny, JH16 Ttrostlniy, Ntnv yorlc. 

KLMVEil Klaw! Itie wondtr tool of ■ 
thouBiTid Urs*. Greate*.t ilomonitTstor. Sell* 
to Btore*. ftanEeR. St fain. un. ilrset*, hnuitB 
to house, etc. Jlfd. bj." Ky*sr Bnu,, Lnwsll. 

Iflrh. 

i AI.'TO Gas «airr Esnt. Xu Intr.siluCtt, 
All suEuB. AEnaaLiiir nilEcaas Increaaoa. 

Critohlii w, Whes tun. II L 

SeHI-^'QLI a WTEKK. Genuine sold Irt- 
tera for store wlndoir:. Kuily arnlietl. 
t'rco aaotpIsR, Liberal ufft-r to ssneral 
SffentB. Metallic Lt^lcr CD., 43B-B MoEth 
Clarfc, C hicago. 

CAUTi’lH W’TirtIow~tVaiKcF Eiclualno dlR- 

trlbulor Fimted, Blir predt*. Clean*, drle*. 
pa1l*ho*, one operation. Tsrrltory d'ljihp 
fflHt. Att ^tilrh:. Carter 
Vront S1-. CIsvelaEid, GhJo. 

AflKNTS — Hel I "'Bi'ffkcr enclDBim'a to arvan 
tor tjwnera, EH( prodta. Eapy lalei). liVrlie 
for tlluBtralEd catsloi and propnsltlfvti. II nd- 
cer Auto EnrIonuitO Co., 5501 Broadway. 

Chleag o. X^ept. C. 

~T?S1XPPY fiblrt Uno ireBid).'1 BcaioEi'a JicrT 
nluBR. Aitent; rn^h En h[g, NrHhins to 
fnreal. Get free Dutdt and tiand.4nmio snrn- 
pISH- Special fcnIuroE. GraceOl. Dept. 411, 
P04 E^tirth Are., Nrw Vork. 

%VANTIB)- — if -‘>■11 kinn ao"! 1 * 011100 . for Ri»ti.H 
tlipb wprk. WrlfB fur Inronnal ion. itleK*^ 
berk & Cej., SHUo T.,MyEtt !&t.. Cldc am, 

in. 

fU'HLt'Suprifijie No-i’finrni lirs'~i'ncl‘1ubo 
pHtchsR. 3 il(ir& phi-nt. I'lirl IcuEat*. Suprotns, 

13S W'inder, T>clrnit. Mlrlt. 

SKT.Tj ' ' I^rcveiii r niuriB.. ‘ ^ 0 Wn ranten I tp 

presPht FUni In slCk hoRlsry. 430^ profit. 
PanlCUlurs. ftiMrlalty Mf(, C®-, 30f VV^ett 
frifTt. T.rig .^ngetsB, Calif . 

SFT,L rphnliFerstl fnrolltifo and tcIooe^— 
"Rtampa afreptnl/' Je*ac Otusi, Hprlnr- 
llsld. D htu. 

fiE-Lf, Perjppfll Chrlfltmaa card*, ntinsM 
etDhOtned In lenlcL fl dnewn up. reni^ 

InlUaEon. Sample!' A3 ro Ih>x a^somiii’nl,*, 

Durthnr Cni-p. . Miwr llrBiEiftwIrk, N. .1. 

AGE?iTS. Ojt[M>rtuoHy neokiTR. Mn-kr 
RoiiiEnc profit E. IVrlle Kiutdra, Shawano. 
Wlr. 



AC}-]NTH (IflO A yreek and Minre wUh 
antBzlnK ntuSitJ' — crjioblniitloEi elKaf lichter 
anrt ivrLtlnif potirlE. I'tncIlKe produra* a dIj: 
M'd'htA llanio by alinpl^ t>olllitg oH caiii — 
bIbo f Uriahs* b wrltlnn poni'Ll tbAt doca 
the vtvrk uf tS jnechanlcsl pencil e. ^rlla 
fur Diftlv fl.QO, Vnu muhQ ble proOi^ aieo 
rUrtllabtil UR adroEtlatni; pretsiluiH*,^ 
rti^ipea or trads alcuanB Imprinted. World i 
fastrEl «e[lor. Write for Fart*, 'Hi® Lyco 

Co., JOO'fOB E. 4Qlh Bt.+ Depl. ILfil. Chl- 

caKS. 

1(10^“CLEAU PrulUl KTFn and wwuenl 
Eimnnou* preCItB can be made aBlIIrtn tlfw 
(2. (HI pnt<p|y4| PtnIeRB Cutlam SirekliBr. 
Miniature deniftnslrator Furptihcdl. A ft Id] a 
Ecil^ Itself, Kirtcisil^o totrlturlcB arailabla 
lu Anil ajipl leant*. Weslem Newell Wfi. 

Co.,, FrOetrfirL, 1 11. 

uVKB nr> ItiHahle mhnufieiuFBra need 
airenla in every lucalLty in the United States. 
For pompiBLB i[*t or Tinn* itid full partl^u- 
Eara Frits Opportenlly Nswi, Dept. M-3, 

ToO Np. Mich Ilian, rh lcagi, 

PHOE-’IT. A 111 ail ng paelo aulckly 
fttivuVW rain apeti, polliheii nioKH on auLo^ 
moldK*. etc. Cotnplelc 3loe tiomc ntrsM*!- 
Iks. W'JIlhma Corp-, 3®S WllllamB Hid*., 

^Tuntrlalr . N, J, _ _ 

Htjke neeille hoaha pay 13^. ^ih daily 
prolll. Free clever thrcfldor IriTeittlon tu 
ruitofnCfB createi eft£Sr buyoia. PvFCHJptnir 
rouptiy. One hllUon Patv ncBdlei bpIiI. 
rrr.wif free. P.*mpl« lOc, Fatj Needle Co., 
tVBRt ftmTn.erTiHe, Mas a 

MAKE Vunr awn products. EmfdO? accnlfl 
tt>linK'1f, TuiJet Hrtlrlflfl. soap, nt tacts, We 
himir^h CTPryttiEua. Vs luahlc bsmfc Fr^. Na- 
tional HcientJfio iklHre lories. 1034W Droad. 

itlohmend. V*. 

AGENTS: Free CntitloB 2t>0 liouj|R>ld *p*' 
claKLC*. toilet prepnratldti*. fncHfl^rntlurt*, 
p'^rtmEl*, Franifls, phulu plllisw!i. niodalllore*. 
rellfflau* (fin'ds. plrturcs. ITrenllt. Jiniri L- 
Hailey Co., PI at Inn C-S. Chb^no, 

p7v Leh m kn— ’ K am llfli) Fn-kly TBlrlne 

erdetE Fer Dnacler and Ilalnljew tltiw elec- 
[Crr slen*. BJ|f cOiumlRRlon. Eirlusiva t^r- 
rlEriry. Ill Eh Erado prut^slllon. Wrilo Clil- 
raKU Sale* Co., UepL 70, Charlotte, 

N. C. 

^Hir^VKK'Nfrr STm wnticed to denum- 

ultuls and lake twrlen dally dlrsrl fnun 
Fiiolnrlit*. Ama*lna inajcnrtic Irntihle hebt. 
PtErki injifherel Mflrs orders, tifiifrc-r par. 
Writs for dcmonsl rater and nartJrillaF*. 
AFaixh'), Deacan Bldg., Hepl. IQ-B, Boslon, 

Mbb^^ 

FKKK Ptilt Id earh agent tl'r nnd 

up ireekly. XfdTS ftrifera for mlf [dEh-rrade. 
aM-ireol, Lnlan-nwde-lo-nicaaurfl ruU* at 
(10.30 and up. Nnr a'ylo tuilflt froe. Write 
new. Frog res* Tailor Leie Cbm party. Dept. H- 

31 7 . ■ChlraFP. 

AG KN*fi4 (.Too Merilh— wrll’e enlerii far 
finoat line EuarnnltS'il hpvicry ever slmwii, 
12(5 Rlvles. eelara. Flnasl rttlks. 3-3^ rnm- 
mlRslop (UlEy. Producer E cam auto. Fine 
sillr hoEB for yagr nWft did, Wrtle far narti- 
plo*. WLlknll Ilaalety Co., Pept, H31, 

flfHinfteld, Ulile. 

“ Til buy SinrilliyfrBrlictcp at Sew-' 

Ev^ nholesale prkcB. " 1fi29 direct irry. PI*- 

irihutnra waplci PruiU Sy*tstn. Eiook- 
neld. III. 

f?PO MUXTIII.V “ffeiilns oinfcUiie nctf" 
lUllfinmljne tmuhl* llEhl. StlrhH iinji-iThcre 
on far. XikP’irdi loaErmlf., It*a alnu an erer- 
la.^tlnii' flaahllKhl, t^si'il Mr demonElniter anl 
rirIccR. Natlenal Flrrtrle Cuipuratlon, 223 

Itlifh St.. h'^iirE, lt^ .1, + 

PIvr.lHtN'^G l.lhsTirnTi^T 11 It J ere ICtlVl 

Eoodi aft^ortioviLt lit wLIh Heir ih*n‘''0. 

Ime Bheitr* fre^ tn rnnr Duitenier*. IOiHIt 
profit. M- Davis, 231 North Are., Dept. 

1-3D , Chlrinn. 

!+T R .'I N(7 K New cle»rlrSE! Iron eqrdl Pre- 
vent* scortrhlnff- Haics elsrlrklty. Cannot 
kink Dr aniirl. tfne*! on IslephuncM alas. $2' 
daily. SamplSB fret. NevsrJcpHi't. Pept, 

»-;1l. d-103 Hiiveriwooia. Chlagn, 

' A'^KNTft— .HiRultltbtj' Pro'! Our hind eo3-” 
ored popular prlned phnto siaturttes yning 
hijtl li^c^y^!pe wuntR tlirml A pent a maklna 
daJlvE ltainplL-E furnlsticd. Cruvqr 
Vfs, tTo.. oss-lrm jiu'kssn, cnitcBEo. 

-itin^S I'RtiFiX iichlpii; " liupiifisrE (Tnir 
.Vrnitrlran noveltjD* A tnrrttMisnt will 

eiim $Hi0.d0. VnluBble and UHcfut aiupplet 
- ■^'iiiiUilsts Intonnatlon 23c. Korthwfiturri 
NiivCMy fin.. 513M_Na. A-?hlaEnl. Chkajfu. 

(?T tf.t [jli — 53 fudiilolRaisn. CoirIj'InrriLnn 
Ilfo-Brclilfnl pffUry, Addrss* URdemrlltre, 

I'M-n, wiiiow urn. iiL 



.\flIvNTS.— 115 A day fit easy wEtli our 
irendorFu] new line of Btap*. IHfiECvt line 
an market. UlkliCEt Ej^Uallty. BtauLIFul peck- 
BE®B. Larjto eriiers Jji every hame. tlLeidy 
repeal bu*liieK 4 , Write today Far pjnlt> 
uLars. jklucrkip Fniducli Co., 3i?i Mtih- 
PtDPth. CInrInnall. Ohio. 

“ AOISNTrt, i2\a AleiUb;~Drr-KI vunit re- 
mo<ies dirt, greere, tar all one opcrntltm. 
Cleans car for 19c. No map or water ustid. 
Car loeka like new. Wnndazful arllcr. FreO 
sampte. Amarlcgn Acceatorlei CO.. DdbIs 
cincloiiLkU, Ohio. 

TJ MK CountB bl applying for paUntE. Bee 
pages. 14& and 111. Clarence A. D'Brlen., 
Hcjilsterfld Patent Attomvey, WatKInitlon. 

P. C, 

B dulEaf an IhiLir. H¥IT 

pew kind of ihart'ener*. tSharpeni mil kniiw 
and IddIb quickly. □aruanstratlnK Bainplo 
Idc. Premier Ce., Dent. 91. Datralt, 

Mlrii. 

BIU Pay dully, scLling ahlrt* af all kind*, 
[lomta. twcralLs, Bwaaten. rulncuati. lealhar 
coat*. lumljMJacIt*. underwear, ^WMleo^ play- 

HultBl Kspcticnce UnneoOEaaEy. Outfit FreO. 

NLninvd Co., DapL », 40£2-2a LEnreln Ate.^ 

Chicago. 

New lelLsr, Waiueu can't rv- 
alst buying- lleautlFul silk ‘'Gay 'MIm 
P aree'' doll lamps sail ni B.lghl. Ageotl 
coIuLpe money. fl5.0K> daily ea*y. FreO 
Eanjplft. I'urlRlan Co,. Ferrulkte, MIrh, 

SI Vf^TKllin^olIi^n g cloth In. Iln <*P*. 
23c sailer Free otiLdL. JUDhlor. Do* 4.5H- 

pY, C hleaEO. 

A .MAKl NG Iteauly Inrentloh [laye Sib. 55 
dally, spare time, Kaperienre unnccvsRiry. 
Free Eompk, Magie HklEi 3S41 Sladl^ 

j^eti, Chlrjrito. _ ___ __ 

XFij- f’x 3 ”T>A1ET tTl itiip ly “aKo wTng new 
psUy wrenrli. 10 wrenrlteR In Guar- 

[trttecil Eettrr. free. OdEtpaa Mfg, 

l'i], , EIC]i>|. 9JT, Hock Ittand, III, 

A a K'NTH - 1 ■' ini BirVMil“l 1 0 ■ ili'l ly to wc'a7 
llaa Fl'U hat* and * 110 ^ them lu frlcndR. 
Hiitarlest atylcE. I,3lc3t ahades. (S to (3 
Raving iiEi every hat. 8amptei free. tVrita 
Taylor Ijnl*, pspL, r.iC-135, C lctclhjull. C'lhio, 
HKLL lisi‘1 EtlHi — Hit cKtrn proUti, FulF 
nr aparo tlmt, Cunfimlsslnna advanced. Write 
Fnr Frew satiitde caaa. t*lart earning right 
»wn.y. Creliii!’' Wlleeii. Bent. C1I0, tSS 
Btnfl dway, Kfw Yurk. N. 1 . 

Al JrtlifiXS Pencil. Adds mcrhanJcally, 
allD^t humaiL Make lilg menoF tfally. 
Got sample and territory new. Add-Q^ 
Graph tV. Iletit. 23, i^nEtLllo. At Isa. 

AllK I'tm eld ml fnrij nice our athcrtlss- 
merit on page fl!l of this l»sne. The- iClfctfO 
Thermal Company, 21 2D Me'rria At*., Hiau- 
1jcnT|l|e. Ohls. 

AOENTM — Here's n tUJW enc. Fail seller. 
10(1% profit. Ropmter. 7'nilcfted tefritefy. 

Martin, Rei 3l.^tlka._ Iml. 

MinitliHtt* HoTTlvnreil at l»me, Ctsjti near 
5 cents per square NkiI ;, you f barge Tfi cent*. 
Immense profitA plallng tutoparts. reRccEer*, 
tahlcware. *tOves. refinlshlnE metalware, Cte, 
fluLfila fumUhbd, Detail* free. Write 

Mpiinkle^ Plntrr . IgB. S ta rlon. In d. 

j'uS'T but"' Nw iislented alrrorT STo 
El ring* nr at raps — ISo.Qd n day evtity day; 
cner 1I>Q% pruAl; com mi si Iona dally. Write 
for free ChHEH. ISlB-Pul Ce., Dept. Sfld, »L 

IjflUlH. 

WbKDKllFlJIi Hair fthammje. Send ’We 
For lurte buttle. KLpen-lllte (^.. 151T IVaah- 

^lijn. ]4t. Lmtjn, 

tlAi+li Pn'iri fur LiuUrrtfiaa, InMcts^ Bee 
t4(nrliilr IllEpliiy AdverUreJUfrit^En page 24. 

ntfnNfV (VrillT ljuick pmillt. Pm aiiver' 
tl*riuerit untter Magic Tri4'ltB rlaiHUIratlrKV, 

PHOTO Slrdalliea Sfen and Wrivncn. the 
largest Una of I'hOlb NovclcEca In Etm world, 
l.,oweat pitoca, aUicKi.-wt m-rvltr. BchtS fur 
fjilaluEue showing OnT iSni] uioney nuikeni. 
I'b^ite mcdulliPUji. photo mcclHlltOit rlecJof. 
photo mirrors. pllOltr TOUPtiiin xiena, photo 
powder OOintiadfl. photo Jewelry and photo 
1*0111X0*. Glhann I'hPlo Ji^wclify Co., (IDS- 
flj 1 GrafOs^m d Are,. Brooklyn, a. W 

MAN In each town to plktc ante partg, 
rcflo'^ors, h^thmom llilureR, reJlnlkh bedn, 
mirrors, chapd^'lic ra t b> Ptrw mi'thod. No 
Out'll'Hi or ^aivriooce reqUlri'iI. El in pic plan 
tif kiNinufartu.rin.R at heme atarls ymi in Ida 
pinnej- nuking hUSlnCKg. Gttlfit ritroIxlHid, 
Free partiriilars and nronrh, Giui 31 l'( 4*E 
t " n., Atc. II. l> [ M'alttf, I II 

44 Cl'TN'TS i'rvifit Dll eyrry (1.09 lalc. Our 
nrticle 1* k repeater. Excello Pa.lea Co,, 
Bhrvreoort, La. 
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UKrijATE UnssF worn- off auirmwbiifl 
titin-'i. rcrtwior>, buth rwtn norn 

upofhn. roriiPT. vrilh i^urc ^LJMcr. LuDha 
UKu JU'W'. lUt; U'Kjin'IliU!^; J"Lill'<h. I'uwt- 
Uv^ly no n^i^imryr tl.LHi Mlf pints, iVmt 

IHiid. ^^UlKTu^Lipn fpburantLNitl. 

miitcid. Dept. A. n^Han>-FJB[.u Co., DbLlif 

db'iuhtji. 

KI^TItlC Clrap liFbU-n^. ?10l> 

Vht'k. Ilrilltilit HostLlPB 
Thnin b^auLLriil mudela. ITivtl by 
CTcryirtH^rL^. Wrln? DnHo MflJ. tJotujjiniy, 

^tJlwauk^. WIs, 

A(3K.NTS — Clcspr liitenlioci! lahKiMMUi 
nialn^fl, -esety pen a fcuntala pen. FoiA 
flfllcrt kLc prnnt., doiimnd inoren^mB cv4;t>'' 
where. Lidasirt" territory OfTiired. ^anjilo 
freo. IT. .MbtuI rojupany, TiLbUtic DidB^r 
New Vorir, N. Y., 

TAVO ^Ifiiiiiy iiiafci'rs for ajjtcutJ!. "Fran- 
f!a" l^n-kel Adding ^tlvchlno rcCrillB, Si.Mi 

To iHiu ll.Ofl. ■'KxtTfllOtfrttill" Hotory Sten- 
r|] tiitiilSeator retjU. Write Type- 

writer Supply, 102 nensdh DldB-, rLllfihUrtftL, 

I‘a, 

*50. NO WKUKl.v >?Il^^^y. aHiiyiim ftoid fiST 
llolj on *.momo3iiLea. jJo I'isiiKrirnro needod. 
UAii prtmt rw-ry $1.M) loTi. aimnln'f. i 

"Itulop bl nnojtf anid. " XlUl3 Waalila^on. 

Bot^cn. blaM. 

WE StJiTt vi’nl With^niti n. dNsdnr. HftEi#. i| 
CXtrwc*(!i. iv^rfuntfta, iSTtod;*. Kiperieniie 

iinp<^^e:^a ry, Camatian Co., fi-lt. Kt. Louis, 

Mo . 

BKT Prompt Fast m [ irs 1 JiTtS aTito- 
matlo WaRlalnB irAchJno, Wi-LIf 

Slnrm Itoyatlf CO.. 3*01 I'lnj-Ljjht. Ht. LauJa, 

Uo, 

CALIFOltNI.^ I'erfitTued benda f*'irinfi; H>r 
hot esAes. Attenta duinlTli; tnfn+-.tr Bin 
pn.Hflta. CntalOp fm;. ,Mi™Son Ftcrtcry F. 

^2fl W. J>lr 5 j._ _Ij^_APKi-!rK, ^ C{ilJ.r. 

MAKK Tnur own pnulilrtK, I'lnmlfly ajents 
youiwTf. Toilel Brtl'T'ti'a, ftrtflti. t?K(rapl.a We 
fiirnkli enrythinj!. Valuflhle Iwnk ttf«. Na- 
tional Hr-ientiflo l^borofories, J0S4W' Br«iiel. 
j-tH"hmonii, 

iSn oon VKTl'RE UTan Friedman made 
esanra.Hiilnp. lii^Rlnnera can makp flOli.Offl 
Wt’etfly with iny JiaJes talk. EKin^rii'iirint 
nrprfl pial^t mnre. Ptto booh "'Friiflt^i ib 
J'oftFJlts" CTcpIalna. Sample fr^^. Vlfliin- 
>lan PrIedmaA. Dept. K, 109 WtJit Auslin. 

^hJeapo. 

A (TENTS SO A day Trti*dp nr tinr Ttalea 
acenti mIIIpb fillknlt 'hnaiejy, (>i|[l«nt«d. 
Air prw *ty[r!i. bla itlloni. Tfiur f'l'iiin'ilr- 
»l(Tft ^Jirperl ilftih'. fliiar;tRtep tiend pmd.rrLi 
jriMiT c-h^tPinera. W'rlte quirk. Earn k|SS 
biP*o f(tr your own uae. SI limi t Doslery Cci.. 
iiept. S^l. Davtitri. Ohln, 

AliVEO rallF>iipr eintha oiri,T liLjr ptiiTlt* 

Ift »aiesRien. Ham pin *rnl [>jm.H;(rNtB Tiff*. 
Arvea Induatrlos, iJcHt F HT. lie. 

Mkh. 

A'I OillTeE HtjefEalllcifc. duaranteed 
fomiulHa for all Intrst wnne).' oialtan. Luw- 
(Hrt ptlf*r. W'rBe fer free IlntL ^Turpby, 

Chc mlHl . Tubir uJ. C^allf. 

ATITO Jlltlen. IUhler. B'Cipnn'B bly^^rl 
gellLnr bit. runt 30c. H*lli llhr h<il rakri 
for Hample ffiven. NaMHjFtAl Dtufbo;). 

S(. Loull. _Mn_ 

r^jTtTTtAIT Ment Why noi FnflCfl fitH' 
t4f«EUJ Wa refund PnWr miincy fnr qt| you 
MTipot del Iyer. Frame, estelmr free. Por- 
tr^St. Afrnnt'a Gupply l>rpt. F, 

Forte. 1n.l1 

AdENTS — bTeam- Corn anrl Cal Inns Re- 
mnrer wIN buLId you ■ 5tcaily repeat biia|.^ 
neia. Sciiad today far pwhet^alz# trial nin- 
Ht Trie Mnaa (Dompatty. Searle IJIdjj.. 

Ri^heater. N Y, 

"HfriTA V tilt 1 N O EKlr^nts— Bottle ymareein 

Cnnreot rated, FrW label a. (IOOSj ppoUtat 

Wlijrlvidnd meoeyioattlni pmpoftlltofil Write 
TluHnai ManufaettirltH Company. Indian* 

Apntla, Ind, 

I aIITO Qua iiaN'er «nL Intrurlute. 

All nuii>A Amazlnn ndlcARn iiuTGesea. 
Critrhio w, RE*aua. W'heattm, 111. 

aoe'kth Buy direct iwfiery, 1 interne at 

loweat mill (jITtfiee, TTny^jiel opporl unity. 
Aft nblclr. Superior Knlttlnf Co., tiopt, 
I T. New llaren. Qtnn- 

AOENII^— A neitf bitf seller. Snnnre rub* 
ber balh tnet- Beautiful paCtrmr. Bit 
prndt. Ernryhocly bora. Ideal Utendl 
Co., Qtia Bldfc., Chlcagg. 

DllR Rperlal plan malre* ulea eaiffl Mika 
un pmfc |[| <luaran!eed produrtn. He- 
taila, aamplea fieel W^rlte today I Ttifstad 
CP-, so I'unlon St.. Kokirfoe. Tnd, 



BIC Money ppd Fast SalR!a, Every owner 

buy.B tkHcl Iplttiil^ for llU Ton ctiai-8*r 

Sl.'O; ]HHkn *1.31. Ten erilera dBlty eu^y. 
W'rllo for pjiitloUlara and free Hainpk>^. 
AliiLrit^aP MolKiieram Cn.. DapL 40. Eaat 
{JtTin iHi. K. J. _ _ 

SELL Store! 5c canlifcr'~!L( reath I'eLiy 'mint i. 
etc. Lome Protfucla. .Alliany, N. T, 
jSlllOE' i.;reitic. elcani. jjoalahoa ^11 rtdur 
*btws. Fred lTe|rinud|er, i.TD-A Cherry, 
JanieiUiiwn. N. Y. 

~ AiTKN'I'^H^ ^~i+trlRi i uol d luEoe" wMcii 
set I inn Nulu^tre cloths at 25e; cl eons, pnl- 
lahe!) alt metnl!; the duller the rueliil, 
brlRliler It pEiIocb. ETeryboLly UcllBtJUeil. 
AcLiPl Bella 1Q2 (joiea Iq llil call.-!. Write 
fur fre* naintitep. proof, Sbef Mffi. Co.. 

1 H ticf Woehawk en. H. J. 

AUENtH — J leke tarse ptoflit huudlEnir our 
hand enpravinl obiup plitin, alEttE. nuniberf. 
ete. Dmt |t^^P■ , Wlnthrop,^ Maai, 

AtlEXTB — Here"! a qeir one. "ISc^Lcver 
t'i»#ilcriKl TJand Roflp," Selti 11 ko vrlLdtlre. 
^fareolouB dlHccivery. RoiuoyH ireaee. paint, 
liJt, oil, in fact Boylblne from handi. I'm* 
noL barm Fkln. Ifidiit [imOt. Omt re- 
peater. AicntB Blmply eplnlos mooey. 
‘'Fiv:o Sam plea Cel the Bn+lnca*.'^ Write 
loimeilitf !>'. llfhtrver J’TuducW Co., lilluW' 
I ^ing Park, CblctKO. 

ENfiBAVED NauioplutcB. alfiii. oumlren. 
Initial, drsk. city fiameplatc!. Big prolUy. 
Htltoii Specialty, 9P Stcn'art. Frurldonce. 
R. 1. 



FDTAIET PollRbing Clblh romOvea ta.rnieb 
from nidila without ibc Llite of liquid, i^astc 

Pc POUi.LeCr Our It Ht-llk ]Lkio "hut 

cihcj(.‘" llelutlM 3lic; saniple rree, Uale £i 
Inc., Ifi E l linboru Ht., ^B aeUPii, . Mari s. 

32 SEi'OMJti Complete tire chartge by 
Dctmer. CilpQ. wLih klurny QuiPk Acriob Itlns 
Toni, fjuld, alitklj. 4l) thrm: day a ckaied 
fluii. APtltT.Rtm, Mont., mild 1.4011 In 11 
weekH. (let dtitaila Tur itPPd lErtltory. Har- 
vest time] now, FI. MbreV IDUl Tool, Bdf- 
falP, K. V. 



MAKE ¥(Hlr own [tnHlui'tSr Eintiluy kttuU» 
youifKt-ir. Tthllrl aKlc-k-31. aojip. e^urti'-ts. We 

furnish CVt'rvlbiQK. Valuable book TfcO. K 1 ' 
tienwl gck-titLho j,*l>or«(«rie(j. iPOiW Broad, 

lUe timond. Va, 

A CENTS. Onr cigar llghtcrH. niuflN'Jil 

nin-nLLIojt h/iit Hii edit mi>]I I’lnieb. T.ui riin 

k'lioLcfiaJa Oaloloff flee. JUKcpih Sates Cmn- 

112,3 JladiJiOII . Hi., ChJ[*aK0^ 

U ENU INE iJold ' Lrimf'lAi I era Anyone cab 
put oil EtPR' wlttL|(tiTV. (rUaraniced In never 
tm-nLH.tL, IjLfKn iM'ittLti!. I'biurntoiu d^inand. 
Free eamplea. W'rite todiy. MetalUc Lcttci 

Cu „ 438-D ^orll] CIr rh, C bjem iu. 

*50.(10— i7 S-(>D ‘ ' w p:ek S eweai w'l ti- 
dow kilers out. Easiest to put on. No ci- 
HTipliee ON‘<.icli'r.l. Fn-O MUnpIm. *TiBlKJ," 

HH.^ Washlnglon, Hciatori, Mhja, 

DIHTJlJtyr ManaFterat C'ri'W man^aeml 
Oeiieral agents E Wonted] ATi'd and nopiien 
to mipqlnt rtaJeswcnieit to tscU "'New Idea" 
Imported Fianjtary necftiHlty. New' fralurc 
never beforn iisixl. Every wunian buyu hPiI 
reimats. New aales plan nets you big profir 
On stLb'Apelilii. Excluainj terrltuty to pru- 
dp^k'f]!. liVritc quick, llux J-70il, Meriden, 

tloTi n. 

MANl.'FACTTntE Aulo ^pocla | r lcj;i ; ][a- 
dlator Heal. Hand Soap, ^neture Fliir- 
gor,, Stilt Life, Ulaiia Cleaner. <Tet luy free 
llh't. JoIkU Miekmail, Ctacmiat, St. Pan). 

M tnn, 

SELL Men's neckwear — wonderfuJ iirjihj- 
H£tton. AFtor-M. SO East Sfilb. New Ytw'^ 
llElilfS'ANT Store, Bdli^, Dhlo. (Treated 
Dry t3ood* Bargain]! op Karlh. AccUTs and 
Dealers 

MOStXiEAM AUtomobllrt, J1.35 Prafll ten 
Tulniltr.il' wnrk 1 every [ivi tn-c ^vafttJi them ; m 1- 
liona wLlhnul ; paFtlruIsm tri-r. .MutorlRtA 
AcccssoricB Mansfleld. Ohio. 

GOLU'Ll'LAF W^UnhJw'Ttdlrrs uhil hcrliU 
flJgnji; po eiperiecce: Tirohi r fUitn]ileM 

free. CDDiwIldatcd. CV^T West Van Bitrejn, 

^de nari. 

tlhTf Our free'.Haninlo eiijie — Toilet artieJ^^^ 
ftavorinr and r^perl a I tics. Wonderfi.[lly Tirof- 
itabte. LuDerma DP., Dei A. A. Ht. Luuiu, 
Mo. _ _ 

AtwISl^H' Stiimplns niuiioa ou~|)qekt;t-liey 
protoetora. Sample cheek with }inur paiim 
and addrcNB, £tic. Stn-mplng outElts. Emblero 
check]?, check-fobK. name ptates. Hart Flfj[. 
Cu,i. Dcjih 2, 303 Dcgniw SL, Biookhm, 
W. Y. 

~fj S 6fi“^’EEKLT=?(Fiu*lns new tabla- 
oloth. No laundering. W'aahes like oil'- 
ctnth. Fr'dt lample. Werm Laboraturln, 
2D;t JflddleEfi. Li^pIL F[a!i,. 



AGENTS Fnr our lltmtlvs line or He- 
brew New Tear Urectlng CarclB. Biggest 
lelilng Bcason just atartlng. Sample cuthl 
to interested satpsiEiEia. Aerco S^ndev. (13d 
Water Ht, , lirlrlKcpurl,, Cikiii. 

itK H Itl^ Buylni! niiLl aptilying AsCell 
klelaj HlflpH to door tjotlotUs make 

Sl.ltO to Ji.CiU hpuriy. Prteei. terrllon'. 
eir, E. L. I'huich (k».. Whitman. Maas.. 

HIBH-GRADE SALESMEN WANTED 

A SJ'rjHMmJ SlLle“Jliiif— \V b «cII pan* 
bookn. check eovrna. coin bag!, *tc. , mainly 
to banks. Tliey are wiUnilJy locatod and 
do buHlnoav quickly. Little (Lido 1b lo:st. 
tiur i&miile* are ll^ht, gcHupacl, chbHv car- 
rtOtl, inkles mu into niunoy. Itetni repeat 
well, runmilsslon la llticraJ. atiil all tiaM 
Immediately. Wo also have an excellent line 
Ilf ]iiii'eKlii|ng twveltlei fnr lucTTlumlF. (iur 
i|i]al3[y l* ttoo'i. I ho vatiety cit tensive. Itio 
styley InUTCEllciS. LlPO if big enough tu 
de^Kjlo your wbolo llmo If you wluh. We 
• ro manufactiirfi-p. (iwn cnjr birlldlnif*, been 
In busineii Jlncen y^ari. mafio Hiirterfq theu- 
taml sales a I't'ar, ship to oven' Elite. You 
cijuIlL work wherever ynp hoF^f'en to t^c. Cor- 
s-eKpoUHienee invited. Continental, Dank-Sup- 
(ity c!o., MoiIcd, kTo, 

~ rsl O' Money t liking bnicn for unlniPliljel 
printing. Over l.UUfi free cuts. Podtlvely 
,kmerLca'« largret prlnllrtg atatlonary line. 
101 BtafidFlrd llcuiR mrerlnit every huiLnesB 
nci]d surh AA — Eettartieadfl. luilcheadi, en- 
vcloptiE, tilllb^adB. bufineBf cardn, stalc- 
mcnlfl, gangs forma; etdiuslng, battery, dry 
cleaner, tire, elorags aP>l hat clsuplnji taga; 
renalr forpiat btmlerE; guirimSd parrel pPBl. 
«hl|jrlng and drag stickers, etc. Lawtinl 
FirJeeti. Easy, quick Bites.' Repeat ordei*. 
lilgRtT turiiPni!Vs(onii — up to- CU'^1-1 iYe *JiJp 
eccrywheivO'. New freo onilHt, Kaeaer-Bltir, 
Dept. Ilio. Clnclhii^f^ Ohtfk 

CAHir’ln en mill Ion dolEacB puhlkltv cain- 
palRb- No Investment, In a week DLsdrr- 
tcha earuk t~A, Wilde 391. Crllo !H>2. 
HlcIttjiHn tl]&. Pay check weekly. Take 
□ nlcra for m.i!T dependable trees. jhiubUfri'n 
Lainifcarir sefilc*. Every home a pravjnoi'l. 
Work cnllro year, full or spare thne. Cnm- 
plele cinmCratlofl. luejpprlencod men trsinctL. 
Wrlla u? today. Ferry NUi**rJei, Desk 
It-fi, ftw-hestcr, N. 1'. 

FEW 11.11*0 Mnnchly bamings ads ara 
1i-uihrul. Onr nsi'n actnsUj cj»rn *5fi* lo 
3'jiJ(t rt'pijInrlF KoihnJf out ttnt>H, Adel He, 
(bn Upwoonier 111 dearie window Fal[>jiicti. 
Is jnnkirifi tr big lilt. More for thq niuiu-y 
I him anybody given, liUHlueSfl pnaters for 
every line. Cham^eablo Idler ajptem tou. 
1‘orumin-ht. hiinSTimt* fo-r you working with Uk. 
Tv-rtUiiry proteetai and ncpcatn emliffd- Fat 
ffthijuls:i.lnnfi. Full die! nils Will prove very 
lxit*pe.Hiing. Di*iii*y T’riXhmiA, lAd., 409- A 
EaPt 3lnt Hi,, Knn>tflJi Cit y, Mu, ^ ^ 

Get The frull of Jm'ijr efforts. HiTe bfi- 
pnri unity offered by lafg(, tong establlthcd 
Irumufat turers hniihet, l.irnmitis, tnftpi, tluHers. 
ItJpgeat oomtaleslona pruvlcffrl thPubjih gieat- 
ent dlsiTountn. I'rew mana(tbl 1 l And Aalnmen 
Ircfi^iue Iridcpendsnt morchandlAlng mat- _Ei- 
rluaJvB tarTllisrles offer full pralerilnn, iVrite 
fnr BPileii propoHltlon. Ortp Kqnftnr.v 

Bnixh Corn,, 41-31 East 1111] Ht., New 
Vnrk. _ 

AMrAEJNCJ^'enril aella Ilka luigle, Coilt- 
blnatliin cigar lighter and writing pencil 
for unLV 3J.flD, You make big prefltf veil- 
ing dlrcrl, Al^«) sell to nierehinUi — hand- 
Miine display ChI-i] buliUnf 12 Penrllltes fUr- 
nlaheil. Con bo sold as yplendld adreril!- 
Ing. Nnvelty for Duiilneae tireiA; with unmea 
or Iradu marka iintirlntiMi tS'iila Immciti- 

fllely for rmrurkahlfl cfinney-'mahlng prcjpch- 
pltlim. Thn LycQ Co.* 700-798 E. 4fl!b Ht.. 
Dept. H-H3, Chic a go. 

f^A LESJ f EX— lUn'nrnei 'lru±e|kendcnt. Hwn 

your bualiii'!^; cxik-Tlrncf unneroaaary. sell- 
ins mil' S1U.CI4HI Acmdental Death; *30 Ac- 
cleVnt: 82S- ftlrk 'WeekEy Betboflta — ilU.nh 
yviiarly. Other aniounfi^ |)|- 0 V' 0 rtlpn,')te, finsr; 
g'nteei) Ftcaily InoPtue ffuin rimewala. 32^*.0(Mi 
dcFKieltcd IimuraDCQ Dejiartnieiit, Dnlvcrsal 
I'fJlkry. Dopt- A, 19 ClJhtOd A"oWArk. 
N, J, - 

Al*L Yrar Tuund pruhtabl^ iPJfilA'Cfia. Eatn 
oilra moiu-y aparB tlmu sclliUg WoiidorfMl 
new water ai'jfEcni-r Ahd elr'in.ier- Clt-ana 
like magic, grtawC. ink *nd d(H from every 
thing. EviTy Itivme And hualuMsi place a. 
llTfi. ptospert, llkl^ profit . Big repeat 
ordens. AgciitS pgulftcled. Trial caae tJ.OO 
deliver?d IT- A. Regooast La'boi'atorie?, 
Inc,, Bat Brlcbt, N, J- . 

EARN 320 A d*T. ealahUxh income for life 
petllriM fnr *1 t yoar, il.ruD* gceldent n'v'b'y. 
Write W. C. Stone, 11 l?0. Clirra-iK 
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MAKE Wdchlf BflliTiK k>i«ra4i wH- 

brlnif valuer In .^merEca for 
LUllurClJ IQ TIlBfthUrB all Tint! II IVQCiL 
auli? — i-<hjr hlf”lU iA julranee, fiIus. 

iMNWB t)f -Hk^ Nt lU.-lfl. KutlsrrtcUvA BiurjiA- 
VVtIEc hjpjucilI^Lely Fur fr<c« 
paac. CHjinkn CMlwa, JJit-l 5^, Marlfel: 

Ileint. IT-]S. CjiJ<;aK&. 

VfrtjS I nS-H F r L, y-tvr, kiO'-piirTnl Irbiili; 

pufiMbhO flir-pUJim anrl sprayint 
i|UlicFtly atta4'bPil iUlriTiarMor. will jouiiip 
tEr«^, i.iti naintlniz uiul -^nraylnit iliTry 

car-cm'ncr wilJ imj'- corii^erlllnn. tHuirPi, 
priifUfl:- T-crrilDiy ava I bi-l P- Au^o- 
MaLJIc Tlrr Ca. ^4.'jl VanCi'nis'Cr A'^a, 

In»<o,ilr. 

I^OVEIiALE B-ulri'oii’n — MaRc fUA (htJly 
¥- 1 . rjil Iiiii[ihimf4 rijh«ra]J^ bIeo 
( taniCi} <;riul n^Lflk a mimr nnlaNlLl^ 

fin’d on LToruskral con'tni4.Mvri- E'oii'i- 

mlailon T'krl W'omlcrftil flibenl^lntf value. 
i.^rtv<wt prilled; hlEhs.Hl cnnimEsfEon- Ffec 
nddlEt. Arn. It. Cti,. AN-329 W. Monn> 0 . 
irhLi-JiEjL 

REIjE rrititlHJi — tO'Jt cruikrit'ifil fiA <|jiJly: 
]owpHt prieef''i vvlH'i W-r wittniiib (Ic>in7^i1 lJ£^iJ>'- 
rlRlit cutj£ fFPf. InuiUry tjrUifc'i riiwltt'l "H'l- 
ftt, Mi'n'lmnlJS Ajihti.* Hwldl-uiu'u E>ntor 
Jti da,, CtkiiaK -O. 

TO Al(irltel 3 A a-iPSEO diwt hnl^lpp*. ■^Iinplo 
fii'llikn. fjHlfkly In^talU'd. Inulanlly 
fitlrnrE^ aara+iC' nwncrs. IhjHiJctu, rttfllrr-a. 
Writ? far Ifirrltorr nronnsiiUDn. 

KiHwtan'Ji’L-.^loTcnsFin C’.£>r, ms ParKsnL Anti 

Arh^fir. Mich. 

' SALEMli kNi Wnfuleifur^T^S^Miit. 
cn|initti:’'Ejnfi p*ShI iLailv- Kfll* iilF niorrhiin-t. 
TurKrt nutfU free. Willpna Oo,, t>en1- 2.37, 
Ji:m flladyp Att,. ChkaKO^ 

flWJi’''''T .nlii>iinrj.filw('^”huBln*'«p; atiiS lOMry. 

I>»wont prSecs. Frurapt dKlliery. Ilia tajin- 

inUt»iln^«i adkiinc-wl ArnaaLna innniin. CIuIr 
fumlrihnl, tvfrv huaincsa. KS[H?He!n;e 
nfirfikaan'. Oirdlit free. NwlKnyMtorn, 2U0£ 
DIi'ErJimi. rilkaErj, 



~ fl A TTF.H M IJ N— B3 r mtmty nowoRt In^ertHnn. 
J23 dity. Hire acentB. Hpark plus IttHnc 

fcrfeivilrlvfT. Pflriiplo SI fki^tnAlfL PaPI fc-- 

li]S.ry frw. AtiRiala Epn-ialiy Cit.. AnaolH. 

N, T 

■ ri' lOflPifMl niunllilV Ity n>fil ialca ■ 

men and d Lat r! Fnilury xfilllnE (nmUfV 4u[o 
lervlrei ouHon cqUEpldWt, pmpftsl- 

tlfin Nn Invent Aleut. TtfiiPut Air 

fi^airti To. , rteipr. Tide*H^Ohj£^ 

{^Mipjihslon »afo- 

RtireeHsTiiity proTon rrtulft HllimilJitof to *11 
meri‘lbaTHii : rumnili.alrjna. im ns-urni. 

WaahinitEjH l^aJes Co., GSi-H, Andrfliv.- lilAff., 

Ctiice pp, IIF;^ . ^ 

BI'l.ENr>TT> KifrUepl tinfflU 3fH- 

Ena lu (rede, llriL-^iE enmnlidt OUl- vtndlnff 
mftililne*, cle. Nn Ham-EvtcH, Well from ml- 
■Ifw:. Fly M(a. Co., Wt?ll TiV. HSvi- 

Blnti. f’hlrflFo. _ 

Si^lCk^v-’iriilllJir^^fl tS-Few ilnverl Siuli 
¥l,rkO. Faftorlefl. EarnjrPR. nirf hjiriEr^. clw- 
IrlpEflP^, rad Id huy on ylyFirr ETf'losIve tnr- 
rilnre; free trijil offer! Jiffy, 11115 Wlnthrop 

Tilda.. _____ 

Ti S~’T0 ?2irTlil I y : htairtwr sh' i [ I (1« 1 1 nc 
of ?-ti-ieee I5A and ¥12 "13; H-nlree 

Tttijl ill It. Jlt.S'.'i I regular jmoft ialup|. 
AlF-iiMW-t orrn'n:it!i SIfiffP. SpIpriHlId raJn- 
nuiLs. sllrkera iinrl FM-y?" poll* HlEBesl entn- 
PilBRlrip. Frw iHjtfStn. 'Mlm" l■’n!Ste^. liw-, 
I>^Dl. '2S, Sa'P 3. SpauLctlne A'ft. ltd- 
r-jiRii, II L. _ 

f>v’l’’:U 12^ lifllFhlp MiaiViiifitrUireTs lief?i| 
MltBstifn In Bverv IneaHty In the T'"n{!tfl 
RtalLfrp. For enmplvle ll't nf 11 ran aprt full 
purl triilm-!! wrllr OotH?irHjpUw New^, Dept. 
M-1. Tr:ii No, A11e!ilR4n. 



SillVt’T.lNP — XewE OiiJrk icllfr lo mrr- 

chantr. I m nidi, rjianoranlurrrp. Full rom- 
mlnalmB itilly. Pcirltcl £=aHi|»lfl ffutv Car- 
ruM Cd., 3li!! N. Alliany. I>cpt. 310. Clilcalfp. 

AOENT^1, Dealers, crab tiilat Handle nitr 
lino Df Tlfcilean e«irtnK. Indian tniTtilTlea. 
blanirotj. Hiker H HI (tree. feal.li or earda. 
Fa-*tp^l soil I Pit B«wnk. C 11 PH In fie led flclil. 

Lltieral (llsmitpu b. f*n[*]*R. Atlrurtlve Bam-^ 
ple^, flOv renl^, tiDiie tree. 0. Medina, 
7S-P l^ftopa SI-. Metleo CllY, Slei. 



NEW Invcnifcin — J^rll tPi/i-fV l.ni^InrHi. Poiir 
¥1^ ^iile« dully iveCRtv. Wnikrr 

made 5140 Flr"t iUi‘. ISyrlirplve t?rrtf£Ty. 
AdiuRlnicnt Smlro. Tiept. DM. >10111 lo. Ala. 



STA'tT'T Mtfr M4irteFtAH Inrttitttm B.eal». 
^MI4tQ on^e]oiiCi,i FiniurlyE Belk $4. .Ml enJy; 
eti,U!i|j ivi'fH (.xpt-MslNe tleilric ipachlnea. 
OniceR Fjuy J-JiJC. KielUilvo terribiry'. Op' 
p<irtrjnLE.y earn ST.HU'i yearly.. Free I rial 
<iff?r„ Wrtlfi I'iUjtk'l lleik, 3-l WLpLhief 
Bldif., BiT&(i.>n. 

(liHly. Aollinc alij r"u~<rf nil klmiR, 
puru^, preruNs, i.n.'Ha[er;£, ninenals. leatOrf 
1-uiila. lufijljerFiirk*, uttil^r'ivear, hoilen', play- 
saftiE liif^eritriLfl nnnere&sar?. fluiFlt frae. 
Nbnrffll Cp.. C5, ^922-2S Linrulii A»fc, 

Chlc.iiJfP. 

T0> I ] Aljcpal repeat-. Nelr 

nrtKJiietnu >eivlre l^M^ea^u< 

2lF"i"t Ev Krery rein Hit Jivo pri"«[H;i E. 

Kalex Itulbihira, .Mff ^V, .VIucFlton. dHi kattP. 

ilAljUtiF'l NTi ] I'lKrltT. New «Enii* Oiat/a 
Llirllllnir nil ,D<ieflen, Ab^nlutelr Je^al. 
Kvery i-jRar rnimUT w alttnc fcrr ypu. 3120- 
SaPfli iieehly. FFurry. K i -S. ttD“ Ravens- 

wjjiHl. CniJaen. 

K A [j Efl^f bl N : Ol J r au1i.H RC;il I'uVtr^ Ul all 
iredets. HeLi'i i Llhd, uniJ nrl’-en. ^^^:lt euni- 
riclJtien. Well tb flar oivner:. fuff foroinJa- 
B|im ilatly. i 'u^onfl I .. Iru-., LkIu^ijihI . Dlaip. 

H[(! k'F>ifff6-~i^yrteTir ipriuJ^le l.iiDu irStli 
BwKfll cwitrui. Ferrnanentlj" mnirffEna .M- 
WHJ ‘3 iy*i,ly- Neee-ilt]. iPr eKD' auCnitnt- 
tullJpl. Ottli' Dtirurt aaliSj rrg»l+ 

dreaTt', Tl. I. _ 

sXr.. I’lJt.'i I EK — Nell FFiffriTTeri Tt-rr I I'n ■. lai 
mmpotlLlnn; etc-Eutlvf’ Irrrltori'. Kti'sltuiie, 

02i KpJfkerti£n kT'r Jtlilit . Ak’ii' Yurt. _ 

i+A E/kWSil l‘] N' Tu sell (jMifialty FeatTiCT 
pladHtntie Pac tn iJe[mi<im:nt aiul r|t>lSiirif; 

ntorfiB, retaSln UdCkT £10.9(1. tnifirnE rniu- 

diJssEdp. TjCHHP. EIKj StMiUti ItiuJiia Aie„ 

i'hifnit<». 1.E|. — I ‘ 

""RIO [IT Now! Wirideri'ul chaufie tn pen re- 
EPtit tjlfi -■‘I'lirt inanurmHiTi'f, iSrsi neaaori 
romtnit. Kqs>' wurk. Ci’iimiMS'ilerE LP niU'aPee. 
ihitlll piten ffi'ir. Write nraoeAt TiKnpaiiy, 
Dept, 111 A, 30^ Elith Avp.. Yurt . 

T.Y ; fiSir’IlaHi' inlSffueltn* HntJy- 
wi-mh 3 l^rturet Nrw* Ptr'irt in Jiiep'hnnt.Ei, 
New KTee advert l.slnn tor slure wlnilpwa. 
Every slur*? a pmFnuet. J’rriniiriiint rrneHL 

liufllne^Sr Frte nslea niEtflt. rttHill Hlrima 

lier^ ke Cepp.* 110J Briaadway, Dep't' -iFli 

New Tnrk. - 

MAZE S’!? rjinyrriciFil.’ EJiarantwd aiitn 
tmltCfy Inventtirfi py>-i hten ¥3".0l'J daHy 
proHM' 14 vs for Itself. Kb’.ps tmulile. 
iiiPriev, lime. Firry driver eaffer Liuver. 

IriKtn'llrd ft inlnuitH. Fmc *amn1e. WIHUb 

ftjfaiiuliJetLirinjr, 78UD AHaPtle Ave.. Atln title 
riiy, N. J. 

A! 'TO litTit (‘over line flayH tldO weetly, 
ftcl! diplTt tn uiiteiriohJFe ewnerp. Luw rirh'otl 
— osreilrnl riuallly- Elaborate IsT HainnlcH 

frH'O \liirvelo. 2-X02 Wabiipslii. f 'Mrfl(tn. 

■■■stTtI’.. Mapftirer!!," iH'tiiit ‘inuhaEfes 
wanled. Tlere Jh vfjur FiEk rffarti-iil I4lrnted 
i^tklPir wlena.||, endurwd by HimhI Jlon»rlteert' 
lug- IrTltutf". IVtUc SJaater Raka l'*t Co.. 
nicpmffirlrt. N. iT . 

POUTfrfmNrj- New. nn Huns* R) hoiiflc 
f an.v 4 j HR Fn« . A proiT'sH [i:ri In wJHrh yuu mu 
biiiffl uii rt^l liii'lncA'., No InTpiilrnriit. 
TfftFltNT f^i , r'^f^ . ^rklpvnri. wt^, 

TSrSTNKSH Statlomerr. LerEeRE line. 
IflFlieat. iqiiiHlty. (iukkert detkcD'. IHsr- 
Ef-it (HintinlsiRlfl.nR.. lAlierjl linmi.^c*.. l'’rre 
nHiyrlfhtFtl enri: nerv I'lisiues’* Esnerlenre 
imneerRsiirv. InBlrurtloflu nn.ii pnlflt free. 
Djrid Iddnol Preai, 3lJE W. JiamEffiip. Dept. 

~ k (kliruF'p, 

f,ADY Or Erntlcinsn— W*:1| Aparkllns sJSbB: 
name pliHr',, Ih^us* n umb oti*. "iJinj.- 1 ftiu^i 
liTPtlr. Saituilfr fire. O. Vanre.. Wtwtlet. 
Oh1n. 

Hteady money tub king line I 
ri Lilly Bulls tbal'R ri*'iv t IHtTf-rrnl t rjintllly 
vmrlmnanf:hi|i< isreiir rfHilstFng falirtei, per- 
114! -fit 1 1 Hit eBntienl!i, iitlrartlvr pfiry. Ue- 
pent. bku»iiiirK:^ 4K4ured. TlK^uaRndi nf esaiT 
proflppi't .3 ameng moehanlci. I'ontPui'-terRH 
farrafttv, rViaufftra, acarEV of olhcra. Lurye 
arlvAnre cnminlvidDn. TfandRiime Belling opIflL 
Ik'rfte P3Kd Him sen. 1(12: N, Frunklln St„ 
Ilr|st. .A-fi, (■hte«K’'F. 111. 

EACH ¥ft.(H'> Siiie IK>13 you 53. (M> pIur m- 
pojit festuTO. Unipue adfcTl lR.lnE servlcp 
auLil enly to merrhaplB.. fioino virgin lerrl- 
inrln!i Piien. Fulltliiip or «tdrtlne. I'nitersal 
DJ-‘:|.ri1juf Ing Cetuptiny, Bus S^2. Rarannah, 
ill. 



CANVaKSERS — SRlflhliflh pomianent bml- 
riais with now fisil ?e[Jlnp firtirfi’. .\ drrat- 
tu>Kir#t{ir find repeatfr. Protprlfed t^tritorT,''. 
JHmrtln, Jl*>i 34, AUita, Ipct, 



,VT'TO WpenffaltF lale-.nian, unllmireHl pnR.- 
Blbllltlcfl wltli IlerartTrinnt l.uhrlr*i(ip. VvrSte 
C F. H. >TTg. Chrin. Eng.. |BftO N. Fart 
Ave. . Clilffi Eo. 



ftfil'i'EHS la no ficcldentt Ytiu vrlll foUj 
iiULlei^'Uilid Ibis sldgin wheb you exanuna 
uur 4 UiLi|iiisl|f: dtivllL fittiE eullectiiui plan, 
CmpyrlEslilird, braiiii new, uiiPsual. Yuu iiuika 
STjU'ii uiL grljjiFia] nMk. Ilulf eayb dii re-^ 
i)ea.|^ uiilipui CAlHIjHi’ko. I'unliiwEiwcaltti J, 
VutilLiktliPii Cumpuny, CiOS ^o. DbarborQ Ifl., 
ChlA tiirtj 111. 

iS alkw^i CT>; — Fnur sis . up saint tu mcr- 

chunt.-i net you SlW.flOi lUliy. daycra Sys- 

tvpig, Sl K'nir ld, Clilrauu HI. 

tiAJj.E.’SftlE.N ; .>rikJiur:i,i'riirer >tid tlisCnlni- 
lor one of rouiitry's JciUjjuB ffnvii BUlomo- 
tive ^llup eoiilpuunil iiiid Intud uffeni 

i'.vj.4usli e tiTrkoiy. PM3|H!«iilijti nasPrES (cnud 
uiLDiiae' udviipii' Rtfain?;!. o«iinniB*t£i'fi hajpB. 
i'Vl.iplkacLtJi itiLiriC ki* ffn^neitilJi ri’^iiyinBlblr, 
liuvu knuwk'tEee Of tucla sml uiuKt own 

I'ar. liVriici rof pViiyw^itbiii to ilr. Men ell, 
^4^lIH3s OrKariijtatiou, liie., 31 W. 2Cnh St., 
.^i-w York, N T 

KLKCTFtTi " Hrtffno LrLimilcrl Sid ke'~’£ 1 17J 
wi'ftJily, S.aR'snnn^ HaiiipJe frEe. Eos Itt, 

ff etiB. StttCion. RuJTaln. 

_ FiiJNCFl'KOAltlJ fSalUKpji'b, |t1l,1N.H1 iiuiTly, 
NfiV llPtf. All firt Kellety. 7s»we.MT. yitle^Ji, 
Full cOnmii:Sii.'ipn im rt'ppfii huhipeii^j!. Cfitalog 
five. Hirrryt J'urlljn NovL'Ity Co., 1400 
.|gi-k.\PFi. riiu jixn. 

Crn-uLlle. EPltl letters 
for MDju wiiirlnu’v, Kilslly ttLipUed. FnlO 
sLijppJrK. tdta.'rAl OfTer tP flepiritl Ajwnts. 
iletullie mtvr i;u.. Ctif-A Norih Affurk. 
Chjuaeo. _ 

j;i,4>l> j'lNWffr.rtFli Healorrffonderful il^Sc- 
IJn*. CJitlfk i:i‘'Uet. Vuur profit tl fo eju'h. 
E?uneriur T'apt ^nler Compalt>', PoytHp. 

(i1il u. _ 

ELECTRICAL Tool line BclJ1nB‘lp~BiiTagoB7 
luMdianlr-i and Huto owners, wundetfltl dem- 
miRtreLars, bit eninm I nsJuns. ^eleamep. wrile 
Enrker &snf:rl;il(.lrH. dlrfird. Petina. 

■ IT^NCITRO.VIIEI SiLleHJiien mfike ¥2(10. (TO 
wrrkly Hf.dtlllE puhrtiliriarij* RUd vpFHUnH IFR” 

■ lilneB. Bit repeat nHnin[3.i;loRg. Rettutirul 
.7-rnlnr rfitnlut free. Heal season now. 
Writ* tuday. Old reMiatjle cfunpany. r$lah- 
JUlirHl 30 .pearl. Lincoln BaEea, 114 H. 
Wellx. ChlraEQ . Dep t. Ii. 

^iaR’l Yonf own ifrHuliiiTyi Eiupiuj- pm-rL!* 
ymirvrlf. Tollei urtlninrit, snap, eilrArt.s, Wo 
TLimliib rTrnrlhmK. Valuable hoot free. Na- 
tLcm^l SelentlOc lAtboratOileH. 19S4W Broad, 
ftloiitnniid. 44. 

AtJVKltTI.HlNH I'rnH h. i^ulrk-artlim 
fildrllEL* pinncy-m-ikar. Free ^mmplea for lexl 
hslesmen. NOrlliern Pencil WUrkiij I2S So. 

CILntop. rblpftjni. ^ 

OOLIl-LEA E Wirutuw 3<a!rr» **ariH t'cTjili 
filpuiH': Mifv ejftwrkitcc: proiH^ s^mj.tf-ii 

frn.‘. con:sci]ldaliil. Wrtr Van Biuvn. 

I'liUHra^. 



HELP WANTED 



M.M'lifNR Bcslrner. dmirlng ernrern, 
inealerl m enterprising town In irnrtbweatem 
l^nnsij'l ranis. Must have eTtperlcivne- rm. autn- 
n! 4 .tlr ruerhlncty |ind Iwippr-r dotlffn. Rl'-e 
full infTriiiitllunH Inrluiffng mfirhlnes wrHveit 
nn srid ifllarj eipected. % Peptilar Me- 

rhanlej >Ihe. , Rnurn 3fl, K. Ontario fit, 
Chkogn. 111. 



4VIT..L Flnanoe mflirleil man il-ftii, jri»^4 
Dppearanicfi, fair education. In a paying 
IrusincRS of Ilia Own PruHts In start wilt 
svems; 4 j atHdit 1 3d Od TfirniklV liul will In- 
rrrniie Is yell li'Jirn th* inislnesv. Miivt fnr- 
nDb A1 feffrencev and have rar ff.r tlellv- 
erv. MaikD fioPllrli linn In awn hand wrlllnE 
to Ali.’Cunaiin A (.’OPitidrlJf, EC6QS, W|nona, 
Minn. 



.4tiK Yfiii old R-t forty? i^ee our lulvn-rtSsr- 

nipiii on page tifl nr ihls 47ue. TFie I'lrtTni 
Thermal CMiip&ny. 21 Sd 'MeiTt* Ave., fst«i- 

J^nvl lLejj__ Iffiln. _ _ 

MHN Airira((^'ll{B~nai’ fotjB wniiiny in 
1'. ft. find ranuda. Write EcnJiu, 2iiti park 
.tve. , New Turk. 

fin'T..tl7f"nEnjplofrain[ ile Aired, ipTieSTyT 
enyuherc. T^He "Wflya That \Vln.^‘ Wrlia 

Bi-jt ;ftS-20 ] ._Kt at Jon K. Nev^ Vork^ 

WAr^ED: — IVimu’d nhe ni'Hl qulclt inon-y. 
"Nei* Idva'"' LmtM>tlir(t indlvs' lui^uti'y relli 
on sFght: eTbTyrme hiiysj repreiHip tjti 1 u-'t 

iTEtyiv I iHTO ere Cashing in tip. illsa Ely has 
made jltlDffj Mrs. 11 art S2!Wri. without ex- 
iH'rieflvii, New anltunlen put vnu In buiinerB: 
for your»e|f. EurniiJo free. Write Mnry P. 
tlolfTtian, Aferldi-n, rimn . 

■tllR BnwFder d*ltl. Eight yesra" worn. 
t,at«Kt infrirjiiiil |un luxuriHnR rnniTItlons. em- 
plovoienC. ronreailan.-i, ete„ Rmt hv rnuTn 
roeli far (1 Qd- Mnnr.y hack if dlnBatlsiled. 
M, Ri'iicfls Eervko Bureau, Roi lO.l], Dep^ 

for, fttddr 
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POPULAR MECHANICS ADVERTISING SECTION 



CASH Pa][^ far Buttirfilex. 

Slnri-tjr Ai]vrrti^flimmt pn puirtr g*. 

EDUCATIONii^L AND iKStRUCTION 



GoV'KliNilKNT 2u\m. .luft jfir. 

Jlfi}'#-Cnen, IS-oO. Hli-iily jubs. Ko "lay- 
□ffa.'" Plcinflnt work. P-bSiI Taeallflin. fthcirt 
houra. rontm™ eJutfl 1 cm ij6u*[l>' Biifflcl'cnL 
Thouiiiirta 1S£B fliii(U3j fit menu. 15 ronrlufd 
free. Write toda^ nure far partlrulars, 
PraUlcTLrt IlHlJtuLc, Dsrpl, Vh'l4, HncheiLer, 

N. Th I 

IfP^ARN MeeKanlL-al (leJulstTr En lioi An- 
Kim t40 ti> 1135 wc(lf. Day ■ ar 
nlaht cliB^K. 3 to- fl miinlhi ctHir*?. Prae- 
llril liliorfitfliTT Irifctr^iHl™, Pmfaiajnnal 
UBtidinla. Fret empldyirenl aarrirc. W'ritfl 
for freo book, Denul lnxtltut.0, 

guutti Hilt liLH jnm. 0._r»S_A[lSCe]ei, Calir^ 
LTSE Khnrtcu'tJ "ln~Plaurfl4,~ Sava riluaWa 
tijiia. ^le nijJrlcfst wayi nf wmrkinff all 
pnthlrbU. Inmiuntlona fnr dfltlinr J'<^rfeir 
la bErotua rapid with ftiurrs, Cc^lDrlEte.1 }'cL 
aEmpUrlty itself. Jiiai urlta a paital far 
"'PhoTliuli in Flffuren, " Pay pD^tsnati ll.Jl 
and PijpiiEir >rcehihle« Room 

903> BOO K. Ontario St., {'hlraati^ 1|], 
Iu56lvJiTXT*''INfV^Afcoumlnit and audits 
injt, CoiupleLe enum 37 Issaoni. Lron FOft. 
Write far free aample Icsfon. fiTg obllfatLon. 

Vooailotiil Inttltule, Liik Bids., 

Itirhmond, Va. 

6oVl4HSi-MKMT TfiD^ lieroTra~>illTHjf' 
tioyUi eieriE^ i(],anD to ta.TOfl); ctiy ear- 
iEer», pT'itofnre rlcrks iHUTlK) la- 
rooenl Herita. lile clerk i (Sl.SltO to 
Men-wtraicn, IB up. EHeady woritL Life po- 
xlLlona. Paid raratloFi. Common educaMan 
eurnrient. 35 coached free. Partlctilara free. 
WrEle todav suri'. PrankLln InsEltule. DatJt. 

W^, Hocht ^tt r, N V. 

PPEEPH E^r No imitter wherfl jqu must 

speat, hens la help. Slifl pifif* of Ihsirtiellrtn. 
and ineedntex. toasta and complete apeerhe* 
for Iho inioteur prarcBtlonal. Send iw 
nnaner. BtitihB write a fwiscaJ far "Sneerhea, 
Their Preparation and llflhvery.” Pay ptwr- 
matt tsoatal chirjitt ami tl.in. Papular 516- 
rhtnlCa preiH. Boom 8d6, £!. Ootarlo 

St., rhuago. TIL 

tm:N(X} H .1, PHT — Pllmfl airX.iw'hl lino W 
hookheeplnal IrkilMioli, Harr, Tearhcr. 

p5Q5. Kaxhri Tle. Trnrt . ^ 

!TfEX,"' tVanLeci. Ijjatruflerl for pnaiflimi~ih 
rtorida, BcrrriUila, Cahfprnli hotel*. Lee'* 
Tmtl Lu te, Pravf cr lolEfi. BD.stenu 
AirfT?HTfi— jneihocl Fif drawing ^hd 
print Ins 1 Ineipen^lro ctinv wav. PtartHns 
reTulti!. Prlre SZ.tHl. rtmicutar* Idr. Actnma 
nUirt Htodioa. 115 E. l2tn m., B Loarsiltiston, 
Ind'. 

INVKsTlftATINri ^nd traeULK- Work 
home or travel. Einerlenre urniecea^Mn.'. 
WrlLe Atnerlran Syatom, S1B9 Broadway, 
New_Yort. ^ 

H.^NTJY Hlectrlral kEhta mP all phaf.es"of 
orartleal el-oet rlr Ity. 47 Ideas on wiring, 
4n on maHns Hertrical derlcei. 10 nn lislit- 
lEiB. 5 on tranafcirnipr*. 5 on molnri, & on 
seneraton. ll on (Wllehet, 22 an tullnif. 
]? on repalrlPFr 11 nn h»iterv laanvfBituro 
ind repair. 5 on LclepltnncFi. and & on el e- 
trlrlana' toola. £14 article*. ltl£ pkiure*. 
3nld no- money. JufI write nnstsl far 
"f^odrlcal Klnki." Pay rnatinHn tT.Art 
and po'tase. Popular l^Iechinir^ Ptcpf, 
ItfKini SOB, a IIP E. Dnt irlp S t.. Chlr asOr ILL 
FlTEk'ST'SN. Bratehien. hnVt^r*. tramc Jn- 

sprrtHvra. (raffle- innnqRH't?. (l25-|rina in'mllilF. 

imnecetFar.V. PosttiOhi siiHfan' 
terd. American Yriratlannl Inst.j Dept. R, 
Ijvrto Itinlg. ■ fUchmand. V*. 

FINfiERPHlXT Idenrl-flcatinn CTpert* are 
needed, Oood pay. Flcady work. c:afy Id 
loam. Piirtlrulari free. .Am er I nan Pinser' 
print Ini.t|tute. Box S30S, l»a Ansole*. 
Calif. 

L.RARN SolesmHhEklp. Bis pay. Free 
lEMOcij. Write RayiDond Kellay. HunEley. 
lllj^ 



LEABN Hfiw llrtTaft etlifSlicS worli. 

B-nd ma^t roncplrt-r InrnnuBFitin la foiind In 
"Tli'ke"* New Ainrraft Knirkne Instructor,^ ' 
tVe unhesUitinslV rarammenn this fteat 
hOol!. iloneF rpfundfd it not lalisfled. Pat 
paitmen kn.nti uius rviFtaB* when nletlvercd. 
Popular ^TeelianLeF PreKS. Hoinn BQS, 200 E. 
OntariP gl-. Chi page-. III. 

Wanted tminrdintelv. mpn-wamen, Ifi-'t. 
cLualtry fiFT Koyernincm iJnsJikns. SUrj-S^lft 
mo. No eruerlBiwe r»iulrec]- ai*ady wark. 
Var-atJany with fall pay. Write OEtuenL 
Inst.. 101. St. Louis, Mo. 



WIi.APS Tour fUlurt? Develop wlnnios 
p^TBoriiLlUy, ti* pcjpul«lfr A fi[f(Lslng per- 
EonalJty promote* friendEtilp And unFihi.^N.s 
succcEB. ParElrulaiB froe. BuHlneEi ijervlce. 

Box £02, VVevt P al m Bcirh. F I B; 

AMdiTEI'R L'ArLooEilBl^t ; (jell ynur 
iLKini, New mirkrt, t^mlth'a Borrlce, Pit' 
nW 4. W -cpicrhe e, W a sti. 

TllACl'i iliFouiijt people, tlxcell^at 'rayjns 
work. Otiea lo alj. Write National 

QUartci-H. Kill Kg*r fi.’lrd. New Ynrh. 

LBAItN Ljtmlype — Payn good ^-alary; homa 
or calluue courw; amall ct>Hi i freu citulDH. 

LinotVLn! ^l i oqlj__5Ii h ihcc. . O hjo. 

HTL’DY a sciL'tmiSc prnft-^ii’lMr ^jlcrti- 
hlnlofly. Bacterloln^iy'. t4AnltAt]an. Ksti'n- 
Alnn-rcAldenClal courafi. DlpInnsaH. dagn-wi 
Eiuntcd. Uriltalyska uUlilt- prosper tus frE>c. 
Cuticpc or SILerhliioloi'y, 23 Slate. Ham- 
nipntl, Ind. _ 

DcUljlJj Enlry ~ bwltlwcplnE boui^ 
wUb 8 krp; AiJAranirrcJ. ( lULdoniAH. 1 IP' 
tn^matianaj BookkeePlnfl lo^-, 8 lAprlng- 

fle ld. ki p. 

DON'T Prefwre for any dvli ecttict ei- 
imLaaTloa wltliouL hTlng our oaialog. Free. 
Columbian Currcaiwndmou College. Wuh- 

J i. c. 

liKJ DeJHtind for phoiopliiy tAlkmi? pic- 
ture gn*! maiiaclne aiorleii- We revlftr. de- 
velop and corn'tl^ht. Sell on conimlhAloa. 
l'i^dAhll^ht^ 1^17. BootleL fye«. L'nli'erAal 
Seanario Crumpahy. 406 WeatorU a.nd Bantu 

Mtmlea It Ug... H o1 ly wrio d , Ca ] I f. 

A landiTcape airhilccl. Uii~ 
ctOwdcii prorcHSon; wpndctftll OsipOriunlly for 
money -mpkinjj. Kfislly Ijy muli. 

Earn while yOU learn. EM. 1016. Witle 
for del a I Is. Ametivjn LnPdKOa||Ft' School. 

PLyinniilh Itldh., iJes ^Ialne.■i, Ipu'd.. 

1’. g. OOVERNJf ENT Winta Wert, 11.700- 
Yl.UOd and up at el art. Bsilwsy ma.lt 

clerk oia mini Elan egmins. Let vfur «x|ierl 
I former lovcmmeDl examiner] porepire you 
for thl!{ and also rural carrier, post nlHre, 
cUslom!;. SnTernal rp-ventle. slid aihrr braDchc*. 
Write today for free booklet. DepE, d. Pat- 
Icr^h 8rh ooL RorJipji^r^N. T. 

Ftfri ToufniTa]na~Wi>rkBFlDp — tirertt” hfa 
hnnk nf 600 ^dirr-E rent OtHisv to make called 
''Make It VourBelf." Bis variety to siiiL 
■11 tiEte^. 93^ J1 lustre Eiant. 4&Q pa see. 
Clear Inslnrrtlon-E eaElljy fol towed. Send lu 
UE at onro for ■ COJiy and pay ppslman 3,t.b0i 
end pditnRo whrjq delh'orrd. Popular Me- 
thjan.lci Preq. Roam £03.. 2(J<i E. Ontsrjo Ijt,. 
Chiraso, 

IHFDRHATfON 



TRATINn. JTalto ler-rut InraEtlsathinf. 
WtfTlt hOntn or imvel. Eiperienre unnes-ei- 
sary. IVrlte Am^tlcan Sjrilem, SIBS Broad- 

wiiy. Nfw YprK 

’~''5F^i>(^OTr"Cpp^inntIar^^^TDirTin~Fiihm 

r^hhltt, kulitea pt£B, inlkh goetf, allrcr fnx.^v. 
rerret*, white rata, while mleO. dog*, cats. 
pigDoUa. pheR^qala. bantaiEi, eanariei, bee», 
frag*, mufihtoutai. g Ibsens and goldeti Neal 
pm-flialily on a amill amount of land. Rand 
for yalunble bvok of IbittUcMoni called ' Oiil- 
door OppOtlunltltE." Pfv>' poalman f2 and 
pastagr. Pop 111 nr Merhinki Prasa, Rooid 
aoa, 3fw E. Oniario st. chicaso, ni. 

MAKE PH'niraliTo aPtlelca of fron. Xnd^ 
irena. hrerilacea. acroil ami grille warh, 
Ini’npi. candla Rlirka. Imorker^ and orher 
hand^frirsed daroratlvo irtlrtes ran he mad? 
w[|b Instruct loni in ^'Hand Forcing. by 
Tbumat F. GooeerlJ. Profusely lltusiralad. 
Write f^KT Hand Forging. Pay pnstin^in 
sa.tllh Dll]* nuslage wthen dcllrered. I'opalar 
McfhAfilf-a Press. Haojui 8D8. 2 dc E. Onlaj-Jo 
Kt., Chlcyni. IIL 

TYPEWBITERS AWD SUPPLIES 

TVPKWIUTEHeI — K actgry r^bujJt ItoyslH, 
Remlngtona, UnrterwocidA. New Ro^'al. Umt- 
ingloh and CorODA mrlablca. New "Excel lo- 
sraph" Rotaty j^icb'Cll Duplicator jST.M, 
t. ‘all lew n-iw, Ptiisljurgh TJtH'writidr Sup- 
uly. Di'pt. bln. !'ltif<hurgh. iN'iin/i. 

TVPKWRITKRS. All liandnrd mKkca7“HT 
up. Fully suarantped. Free (riul. Write 
for completa J 11 ii si rated lists;. NpnhtreNEi.'ru 
'PjTMwrlter Eichurisc, 131 N. Frnnci.sco Ave,, 

f'hicaso. 

T-YFf: lii'B ITS RsT^lntarrJTles . rarl Iop. 
lO hast F£9.9!^ Knight'*. 1313 Loruti , 
St. l.riLil*. Ifa. 

AODINS machines 

NEW *;e..5i| .a ui (Km mil' iildlng itiachinr. 
Adda. BulKtrsrls. mulUplies. iluolulely nri'u- 
ratiK Fully giiai-' 

aPKteed. TA.inttl pJeaserl mscri. Jlakaa aild- 
in.K eaiy. pastille, uiiick. }ij1liii|n«teB. mis-- 
Eiikcf. Satas time. PnstitBlrl (9.50. Bai- 
setL Ce.., 14o8-Cj Hollywood Ave,, ^tcaso. 



PRINTING. EHlaRAVlNB AND HULTI^ 
QRAPHIND 



pniN'TiNQ''L<ii¥ prim, ikno witrfc New 
price LLfit and aimplcE. StAVlonety, cirru’ 
lars. felderE. bonk lets, Catalog*, ruled forms. 
Sail dtiect. large or amall order*. Largo 
modern ptanl In small tnwit, low opCraClnr 
roit. Rhenandoah Publlahlng Houxo, Inc., 
itox llud. i^Mn^hurs. Yliglnla. 

ATTW nVel ape Ipi, rKtk-~ l,dU0 ; 

^^ztl folders. $1.63— 10b. bOd lot*. All 
printing lowest Di'Ffl^’- Total ctwt Orat or- 
der retbnded, iiamplear Ooodprlnt, HarrJi- 
sranljurg, Ti, 

tU'ALlTY F’rlntlns! Kh^ahniefl; Idler- 
hc;idi. ate., $3.b0 a I.ObU. Ffad Ulni, 4359 

West ZSt h Plac^ Cblce BO,__ll] , 

J IEh V fTTI^( I if ~ St allunory. l^HneUerbradB, 
]b6 vnvalopei. IlamineriHlll bund, fbih., 
nemly plinted lo order, $1.23 pualpoJiL 
Star Pr^nter^^ Hf. . T‘nliihdsla, Ind. ^ 

" ""LETTE tt HE A D's t^^luraS^livu^ 

laia $2.93 l,0bb, I'lint yverythlng. Ealtlo- 
ridtt Prlntara. Boi 30b, Geliy tburff. Penna. 

BaTtlaftekl gdurenlr. 

IF i'arttcular — ’Nearghlvure''’— ''NeiF’- 
graturemljOsO"' prore-aaea printed atallenn?, 
Sample*- Stilililjja. Knni, Ind . 

imci “inTfl IN ESrt~Carrl ~ I3J9 pUSlpild, 
dimples free. Jdhd Uilkr, JklDEitgomrrv 

Afvc u v, Narlte Pl ]. PA. 

fjiJALlTY PVlhtllliil Iteanonable »Prioe*l 
Simd for Free tjianrlar disced earn pie* nDd 
price*. Fbldcfft. -ClT«ilara. CaEalnsa (Hir 
kpretalty, Eamaat Foaiu*, 5S5 i$ouUi Dflai- 

tiQrTi. Chica ao. 

3fih BOND IjrlELTheads. Knvelupe*, Bill' 
heads. Card*. $1.55 each. Lcoadmkt 

Lu milg. N. J. 

WE Prim nlaOlUVOry. bookletH~ cataloga. 
drnilar*. SalUpleSv CommercLal Preaa, Ba-^ 

ta tIb . Oh i o. __ _ . . 

^ifirTT ETTEHJIBADS And Ibfl envelopea 
(l.ftQ. 20b Mterheida, BWiU, 150 entelapea 
|2.ab. 23b card* $1.99. UoOEUr Print Shop, 

Pflrtland. Tmh 

SAM rIjEs Raised trUCT printing 'with ipo- 
clat prl<:es free. LiClyde Sfrrrlce, WaHAald. 
Maps 

n^YHlTlJUCTOHY Brwial! 490 5^1814 
lellcttieBLli only 11.1)0 posipiitd. Fnlur-liM' 
cOiK y liiult. Ar tcrafl. ChllMCoth*. Mo. 

“ (^II.ALITY Pit 'fttEtTiipry , 5b9 ' 6 ^ 1 1 1 bond 
letlerittadi, S-'Vfl «%, enwlepei, $3.35. Bil- 
Isfatllan. flunplei. H. Curt la, £11 HarfD 

ca n, KalamatKKi. Ir h ^ 

l.tlUb llAMllEHnir.if.1 Lrtlerheedj ot eh' ’ 
relonei $lt.,''i.9 cash, delivered. The U. -k M. 
Press, lljiwpon. Okla. 

EUWWED LABELS 

500 ABDRI'^S^ 2,>. Cathie, Old English. 
SrrlDt. AgenLi- Slanl-ey. 13 I^irkTund HI.k 
B oatjorL 

fRIMTIWQ QUTFITB AN& ^UP^IEB~ 
riilNT fnur own cards, arallcmery, clr- 
fulan. idvertiaibg, iftc. Junior press.. $3.00; 
job presaesj $11; rotury, Jl4S. Print tor 
otlvcitf; big EiToAl. EBBy rultl fUrnlvh-Ml. 
Write for catalog prtEBep. type, puper, a|c, 
Kelsey I'ompany. Meri-d(in. Conn. 

jn\Trr&i'El> Prinllnit prwprx and *upnltes, 
LUti 2c stamp. Popular Barfalm. lllch^ 
Jiiitd, Pa. 

^I'HI NTiNG'Oiitdti(^Prcff34.'a., tjpu Fdpplie*. 
ly^ie novtlrit^. Send atainp for cataloB. 

3i]ariel Ptc?ia i Torh, rmna. 

.\f.\KK Vour own prinling device. li'a 
ptitrllral — It's dlfTcnentC Partlcularj, primed 
RlKwiuKen* frs<e. flrlnalaad 'CQiupiny. Oa- 
wrgEK. Kans. 

pgPUCArOBS AHD DEtflGE$; 

Vll-g Can make 5l) 10 Ibif chjUl's of~a 
Ifliler. UPlico, Lie,, bl A rnM of ttin'c (‘iHti 
on a llo.jrcr QUalJiV Butillcator. IVrito for 
free trial offer. The Ileyer Uu]illcat(iT Oo.+ 

bOil J ack^oil R lvd.. Chlu go . H I- 

■'I'iNCKLLQCllArir' I'ortHblQ inKary^ ateh' 
r11 |r]- Ini lug duiKl I ca tOhs $1)9. T>'rrn*. De* 
KiCfiisUon. t(.•^ti^lL^■lHlAl». prlrireiT fcjimplL'g. fcco. 

IhttibiLigh Tviwwiii^r Supply t®.. Dept. 
,531, l^ittAhurjih. I'a. 

RUBBER STAMPS 

Hr ItlEKK Slamh-* — Nutiie. add ret*. Iwu 
tinoii 25r. Ihree liites Newman ^on. 

All hum, Ncitr. 

fflR THE HOWF 

CEDAR Chosti^irS 1 1, (15— " tint- 1 ■ rTFi'- 
cotniilela with rich uoptHr trim — you gs- 
.Mt'mfjJa and enro half— «endl for picturca. 
KuL-mpol Fujiutupo COmpan?, CulLLmberg, 
Iowa. 
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«RANT>FATnFFl fi Cloflt Worhi, 53.00. 

Build yuur tjwn lni!l,rur[liinB fm; nptilie 

rood pratit« RetJiAji your frf^ndt. Clwtc 

wortiR with fhhnnfi far old vr nrif tuHCa. 
Write for full p^tittrulorjK Clock Co ,. BuH- 
nci: hr. 

KKKItlUmiA'LlNtJ hmni«mide, 

luMpen-ii™ to bMUdr heller lertko 

IhBil 1^4. Tti|i thd tjSA other practical arlk 
cicB Jn ouf lrt*k "Jluinfr MeolHinileP- ’ ' .Tuat 
aiK for thJi BFwJ ''ll 4 innllMmJt Firtr Wonten," 
DonlalnlnE ■iU'l Talunldc hmi^rhold hdor and 
|)tuy tH.irt.4n an Oft cenU ancl poaUrir Tot the 
Iwu tiuoks. I'opnJar .^EccliariLrs Freyi, ItuotiJ 
8tia. gno K. Ont4irlt> Ht,, Qtitraart i]t 
1>1:>XL:[i^' tiliBiEiri'Jo a»furen Bjlky hnlr. 
Ifradleetei d>ndru.CF. Materia] for quart, 
iwcntr (ivci renl^:. Tesi^dale. tilBTBniialt. Ua. 

njfrJffBlNO Fictg fnr your |Hi*kf l r 
tako — Cot iWl nluiti farts Tvnelh kEuiirlnk 
about tho plumhlnf and heat] rut ivsteina in 
your Iw-iiHj. IttFuatkahle |>Mjlt enable! yau 
to oavp nn plurttblnn hHI*, Mnaey baclt II 

DO* SAtl^lieiL pbiLiouni ului pnHl- 

■jjr when delETBrei.1. Fupular Mothanh.'S 
l^ia, Jtoom @0;^, SOO E, OdtarlD Pt., Chl- 

raiid. 

^T?r UeiDDTer. WorniprfuL“ ftaf*, ' 5l)Ct 
Ktc^prltc Co.. l!ilT Waf^htnifLen, I^E. I^Ull. 



FOR MECHANICS 



S|IOI‘ Notes for I&2 Hl th!t ynttr «b)f 
Only « llttiiled cdllioEU Conlalni all lti« 
317 artlol«i pubEIrthed In the Shun Notei 
ikfartnient of I'opular Meclianlri MiRaztne 
durfoi: paat Send till Ofrhla or if yoU 

want tho entire set tif Shop Kutos hui*a. 
imTUI sliJiE dI IS vnluniGB Im^Uiltna (hr 
nuntli^r imd ].1 others isHued prevlnualy we 
will Wtd Ihom Cl 0. H. at a spec La I re^ 
dwied piti-e of 53. Popular Meehan Lra Preh^i. 
Bourn St>H. jtJll R. tlnlarlu Si., Chicago. IJ t. 

PA Molts Ha |1 e>- II ttnilbfloik — The iMwrjT 
that preparra you to bane lli« ClalOlnal Inn 
fof any arurle of license fDr Statlnhar}', Ma- 
rine and lltene] Enalneers, FLiotnen and 
Boiler In>rici'lnr In. any aiale of the Cnlnn 
or any ptotJcKb of Canada. Fleilble corer 
Handy Pocket SIm. Pay ti'''tniatt S2 .ih> 
p]ua pnstQEfl nhen lie hands you the piirh- 
nao. P^nUlar TLlethuiilr-H Press, Bmin SQtt. 
SflU K. Uotarlq Si., flhkeaiio. 111. 



FOR SM0K£RS 

Machine rolla, irlutn S() for 
10 cents. Ark ifluslcftted fidder Pnitpsld 
52.50. AuLuinatic^ rtfurcuo Machine Wuika. 

C^7 Itrri fldfftty, PH lrgeo. 

“t iff .\ l>K-TAI.K Ynivr ikyi' to 
Auill-enres at your fvet if yen lE-unt hg-re !□ 
vnterlaini triLh a fCw pFuiplo pklrires. Lit lie 
artjptk abJIfiy needed. '‘Ilnw lu Uhatk 
Talk'" tolll whaE to lay and trhat to draw. 
Prafuirly IlTuM rated. Make $l nnd irero o 
nlJtliL, Just nrekr Oh * [ms tat. Pay popl- 
inart tl-tlO 'and pD<taae when dciirerrd, 
prifniUr Mec-tianicH Prraa. BOvtn IWH. 2DU 
K. lititarlD St., Chlraao. lEl. 

lt.l''AUN f"'iirtMnlnji— i.et one of the troild'e 
leent nucr^Ertd cariortolili tell you how In 
draw cilTilonnB, Brijegi In his new l?mk fflrc* 
eToty step In cattoofi thnl ansiwers every 
question a hey:Enner itilKUt t*lr, KlitnMiralrty 
UltiKirated. Pay poitmarr tl, nlu! twalBeiB 
when he dcHrtra the packato. iNitiular Me- 
chanirs Prm, Room ilfl£, ifOQ E. ‘Ontarl'tl 
Rt.. rdtkaen. III. 



RAZORS AND BLADES 

fllLLETTi: llaaor lilailes liin ct'eopJ la 
perfecilop, le each. Petter ivetieruulet, 

feyk ford. II I. 

SJE HPt N daiwr btideo. Protltihlo ilile- 
]lne fer pjkuU shupa, Ljttir riper Lrnce 
eaiary. OppottunllleR ereiy where. Our ma- 
rines pr^uce perfect work, hunln^ and 
ftrii<pplnA a! I blades. Buy direrl frcrfiv rue' 

tory. (I7!».(H|. Velitt Ednet Jiru. Oo.. 7itS 

West 5$Hi Pt,, 1*1 AOKC3C5. Calif, 

“ 311 mi,I.ETTE Sty re maur blatlea. 1 dol* 
lar pripald. Worid'e beat. CIonuLne Swedish 
xteei. UandclEkomp^ llellenee^ LanJ^bAjtui. 
flwetlcn. 



BDATfl AND LAI/NCHEa 

10' Rnwtuwi. tuiueprlnt 30c. 
Wccjho-UCo , 3 let OJflcc, Detroit, jjlch. 

BUIIJI Toor ' own boat UO'Inf ~hur readJ 
cut uml aiseinbled nateriala, 55 designs. 
Outboard ineodBlers. criiism, runuhvuU. 
Iwunrhre. sail. row. Rend 10 k; fnr catelor- 
Hurry If for Ihla EcBann'ii use. UmnlrB Boat 
C<1L+ Im., Saflnaw.'Mleh., Bm hTN. 



HITBBPLL Marine Coolers wmiert Tord 
cfLElne into EnariEie DinlDrs. BookEi ^ tree. 
Fein.l apeekjhoat esiiky built. Lario hluO- 
prim and dlmuoiiB one dollar. C. C, Hub- 
bc1 1 , Pc r ty Ave., IVrjrwaUt. Ctihh- 

Q UiL"ir~Tiju r i^'ii'liiiat^treihjiilcie litKC- 
|l4»ri;i tiaake Jl nHiiparaliir-ly emis>‘. II ctlf' 
ferent iFEpSt Tar aJJ purpitaea liiclurllnyr nna> 
EuuiH^, aa|l, canne, out -beard miHnr biidts, 

flic. With Ulls bur* is Included "DlUdticir 
^IKirig. the ^I'ti.nind'' on Euakliur nU 

suns of dcTlcoi for MiKbwjr rerreallun. Pay 
|n;.4tmLin Jl.ba plus pcM^liigi- ivlien dellireTcd. 
Putnj-Ear Mechankra Press, Itckun smA. -tltl £1. 
Cnlarlo >^1,, Chjcit:ii. 

FIELD classes, telescopes AND 

Mi Cbo&CdPES 

~ A Sl’IlONH M I C A L Ti;] eeC'dwi. cdjimlvef. 
Itilffiir*. accfl^surlos. Clfctilerk on icquret. 
ibrhrrt 1. undin Co., 1T3 Bfhw?l St.. Watef- 

Miiifl. 

I'S^iClii I'letctKlasi-esj 52 HTj, ,i 7 Alden 
Lorfoa. ticpE. J, ll-wc-piiiii N. V. 

ANTIQUES, WAR RELICS AND INDIAN 

eooa$ 

K?]ND 5f For H«e ntiw litt Indian rtllcu. 
BltCiyitu llrcafitiS, F, E. Ellis, Wotmter 
fjnjtca, ^Ih. 

watch REFAIttlHQ 



BEBl'ILT Elkin and AValtheiid moTC- 
mCnls and (omfilftn welclirs. ttpert watch 
tE[ia.lrlnf[. Intertiatlimal, iJos iP, rord' 

tmm Still Ion, KrW Vnffa, 

fjCAllANTEEll Watrli rrpslrliiE. ISsTT 
imdca lurnlahed. Jus. KilsL lEitll B-eywocih 

Itlil B,, CtiicagQ. 1 1 1. 

Vi^ATCil likJpatfiiuF niaT[jnii shuws how 
lo clean and rc;niilr all kinds, of irutchrrk. 
^11 paiTB biHilt with over 2liU Illustrations, 
Pay ptutman 53 atnl [nMtaite when he de- 
ipan Lmuk. PonUlar Mechanics Press, Hjji;tfu 
Rfiit, AOO I'l, Ontario St,. Phlt-ago, III. 

PHOW&flRAPHS AND HECflHDS 



RAVE Tulure Ten^lr hliu. FlJ mvn 
phnnoaraph or yn In huslnets for yeursHT- 
]»] 4 ln IrHtrucIlona on repJJrtnfr fur only 
52-110 wllli orcisr, hy lifu cspcrlencrd me- 
rhanle. Koy A. Rusuer. *17 Ehlrle}' tSt.. 

Nashville, Tcnn. 

MUSIC ANO MUSICAL INSTRUMENTS 

PONG5VR ITEBa— Surt'essful wnjjp, earn 
fortuaes, aubmlL pnerns, BrePOrru Son; 
Sj cT'la 1 1 Mt^_L ld5f . ITti iTL 5'nrk. 

“*T"i>i’5I3 IVanteiE V^'erlr yuaFantecd ^iVe 
puiilllsh. fSreat Pastern Sona Bureau, Dcj^l. 
27, llituitafllon. Me. 

^^71511.1 ftj cTuciEposer wonti i™3 Ty rlc 

wrJlcr, HoTt 5ai. l.ria Anaele *. 

"iJiiNO VVrUers siitiiiill i'Kieini, Free co- 
oneTatiTs oiler. Bearer, l2uT Elm, Green 
Pay. Wls. 

KONG: 'TL] Not Foren TouT^folher:'' 
Teu will Rlsi? Lh-t Hhe wnrilv and bright 
mi isle. 3 ruple* nne da-] tar; rinyilo coulee, 
O.k: postpaid, W'rUo C, CharEei Kay, Luck 

Bfi.t 14. GlmrdiJ’^a. 

Titfiif'Oi^EHK— VflrFo Eir musle. KriJtkant 
opnnrLunlty. WTlto Vm Burtti, iSilH Mc^ 

Clunr B Mg.. rh|_™poj. 

CAPfiflir^t Ui ie* KUE1 pfiHeiniW* irisrt)^! We 
also kel] sunaa. IlQitun imiiff Her vice Areney^ 
lia 6th St-L ft, E-. WaklulriKton. II. C. 

js.n'NO PE>rrii urilef^ Wril'e Setiuula Rant- 

nrUcra' fti^rilee, fth^^rman Brartvh, Lor An- 

FcV^, C ali f. 

VlfyLl.Srt. iJcrp, nielluw, soiijyCl — on 
CTvdJL. 1-^ny lerina for wnnderru.1 Jiutruioenl. 
Ri,t detalla IridiV- Gu.'it.iT F- llonnlrj^. 
1'nlTcrxit.y litllldlnjt, Ht^altli". Wji-lIi. 

1 W’ltOTK The sring hilt "llreamy t’arnT 
irnn 3foon,'‘ '“Twlllirht.’' ''1Rnmeht>rlv Lied." 
’’Little Grey Mrnhcr O' Mine." IhO oinura. 
1 will persr.natly n’rile raflndr tn jrour son a 
poern-s, Ime^tlaaEu liefere Invert ln£. Erana 
j.tnvd. S fto. Dearham, ('hies ye. 

SONG“^7iti'Wi. Ki-h-eJ for niir ”|'ubThdi^ 
tnn Aku’^hiient." MrKintfqf Wiuile I’rltitcis, 
15L11 E,_5Mh. _ 

WDlITE ftongs. BLa moEt'igr und re|4ira.- 
tloii- W'rfte for 1nraTme.tln[i. J. GordEin 
l*uh. Co.. 201 N. Hojiie Arc., ChloBjEO. 

fiONO Pnemr smile lied. A dlrferenl prop 
oaf lion. Blrhard Utoughton, Sloui Falls. 

S. Dak. 

HONf^W'HlTE H fll ^ubstanllal adtaSe# 

rnvaltles are paid on puhHkher'i ACreplaiwe. 
W'rile far free book lei on deielnflna Ideas 
fur s^'Hi wr'rds Of mu«lc reojulreJ by EalKlnv 
picture*. jVrtrmniar AtsDelaHn, IGTI Broad- 
way, New Votk. 



COKNETl Sts — TrntnbiTn Ists — Fvin>phi>rilm 
-^'.fLerlhelfald. Get "Froe I'olntorsL" Name 
InsI manentr VlituoEf SrhuciL IIuITbIu, N. Y. 

Plat PJatUJ by Var. "'i SDund' lyalemT 
Bhoklel fretr Buucher'l HanBony Studio. 

jRUwa . Carl; 

tiONG WRITERS: Sulmilt yvur soiik-licm 
pr CDEuptete song Will return Et IpnmekllalBlr 
If not accepted, [’hieitBi- K;|rtier, Mu Jq I'ub- 
liaher. 125 W. l5tH St.. New 5'prk City, 
WtS^l?n‘^lClu writers: "Rear' ptnipnaliliui.' 
mbitekr D1 3101 N. Key slP ne, ChleakiJ. 

V ItlLI Nt^-^tii ndmade~raas(oi^iccrB. H*- 
TiCrt repilrinf, Lshlp, b35 Hlh, San PcdfO, 

Cl I if. 

“ "'MtlHlC Ciiliiliu«(l" Vf wordiK, Hauer 
Bros. CfurEuerly of SousBi'a B«ndh, Oali-lfodh, 

AVIS. 

j'lrST ■Oul“Flrril Imuii ort ill-eJwtrle ra- 
dlo lets-Glear. inieresllru; ami EUin^teehnlcit. 
ruierk dynamic speakifr?, alsu. AVrllien by 
Kenneth A. Hathaway, Tech. A(lvl-er, Chi- 
cae<» Balky Xifws. 124 pages, c|(>th, llJua- 
iraleiL pay pn^iEnian 5l>.r>'0 ptus pualage upon 
deliver/. piKiiPlaE' Mcclunli'i Press, Rucmd 
t07. 204 E. OntarlP SL, Chicagex 



PATENT ATTORNEYS 



P,JtTBNTft PmcuiTkl. PrulUbt, cartful arid 
oMcierit sett' tee. Ill ghost teFcWlrc^. MmJ- 
crate fees. Send gkelr-h or mm-k-C fur grtuat 
rearch. and advln^ George F. KlntrueJ, flus- 
ter of Patent Law, 54-U .Legal Bldg., tVip-b- 

ingtou. H. O. ™ 

TIME Counls In aiibt.vlnff“for patentsT' B« 
paces H4 Und I'U. flarepce A. D'Hiderv, 
llegkatercd FalbEiL Allumey, Washington, 

|1. C. 

l^.tTEKTs?^ — Writ* for our free huuk. ’'How 
|i) Obtain a PBlrnL” and Ilnrunl of InTCntloo. 
ItlanX. Send inndel or sketch of invcnllon 
for Inipection anti IncttUflkuEvs frre. Tct+iis 
rtatenable. See advrrllsein^nis <ip pages 
112 Biid 143. Viptur J. Evans ft Cn.. 334 
Ninth, Washington, D. C. 

LtSCln^d ^I^alehi~Behjit ValuS&ie EJoiST 
free. id ]iage 114. 

IMTEJ^'CS Pri'icurcLi under luy easy pay- 
nu-rtt pim. ft<-o 4 ni |.iace 11-5. .Mr B. Cayne. 

PATENTS I'rucurvd; tudi* mait-H- Tuglt- 
teerd— HreLirdnmr)' advice furriliibuil without 
rhargr;- Lfoohlcl: apvt form for ■] I HkttqsJJig 
Idt'a free, Irnna L. .McLaihmn. 7rn Inter- 
Datlonal Building, WaoJihuKlnn. B, L% 

UNPATENTKD Idcau cuu bu sold. FtcTi 
ynn hoW amd hiflp ynu make Ibo eale. Free 
iiaiiknila.ra CL’oiiyrfgliicidl. Write iV. T. 
UrevUO. HUB JJarrlslLT Bldg,, Wueblhgiail,. 

B C. 

SEJLL Vout ln\«'Uiiuu lH.-rorq~ paleatins, 
W’rlLe for free particulars. W. T. OrDono, 
^^-LJi»4rlst cr_ Pldg ., Wa?ilii rigni n, D. C. 

Patents, Trade-llDrk«. Beslflfls. This 
firm baa 27 yaaivi' cxj^orlcnn end cireg ux- 
].'«rt perunnil luirrloe at reaMuiahlD rates. 
properly pct-U-cit your luvenllon. Write for 
fneb infotitiatJOU and osact cost of rrrullting 
bv'foiai pmctTdillS. Jnhll H, TtWIlOa* 
JI52 J''^ SI- .__N, W.. Wa i^ltin itfpfijji^ tL 

MONROE E. TilILLKn, Ouray Bldg,, 
W^ashinuton. Li. C., Ffllctit J^wyi'r; Mo- 
uhanlrat. Elieclrk-al E}j[>cr4. BouklOt and 
Priority tiecurd blank dlfg(ls._ 
KftTABlJSlIEO JiNtii.' “il I lo“iy^l5r^reca 
Company. E'rfo Bnnkkl. Pitmt.q. Trade- 
MaiR-i. Copyrlglfl'kL -OfflovH, idonarlibcict 
LtklOk. Ohlbago; Bartlalcr BuBdilig, lYaifh- 
IhgUKn. D. C. 

I Si Vl'^iToiis— Wrici) for our Uiddu Itook, 
■'How |o Gvi Tour I'ntvm."' end Evkleni’c of 
Jnvh-nilnn Itlfum, K^'nd rnod^l or nki-tch of 
your Invrnllon for nur jumnini I'lii ml nation 
and ln;«truDtlnna free. HiiJirfDlph & Co,, 

Bent. 430. W'nuhl-natcm, D, Q. 

I'ATKNTS. I ‘rOtnj.it js'-F^unal syryi™. 
Writo for infPtinatlGQ. .MixtI E. Dlclerich, 
llrKlKitmcrl 1'piii.jit 42114 Ourwy 

Bldfl ,, W giildiuntin. IJ. {.:. ^ __ 

LANi;A,<TER and Allwino, 22l thiray 
Bldg., War^hl tigtcm, D. C- ''Orialnatora 
I ho Form Evi licjsco df rnneeptiun." Be- 
foro dlHcJoeing yoar invcnllon to anyone 
F«nd for hlanM fortil to bu i^Euiu'^ and wEt- 
bvKsed.. Fottn OJId iMilnEit JnfOrnLitlon bill- 

If r 111 free. 

PATENTS. Send ekelch or mcHlel for 
advice. Frw IWok; 'Tlow tc Obtain a Pat- 
ent." EfitahlE^hed thirty y^ara. Hiahmt 
rcrcrcnOGa. Promyit iervl'Ct:. ncaadhabla 
ohargea. Chatldlce & CbaUdlue, P14 F St., 
I^shibgtoll., D. C. 

JjWi^'t3ill'^~AdTi?-er witii mechanii^ 
movetucnis ceht frte. Idhlticr, Thrc-e Park- 
ruw. New Twk. 
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POPULAR MECHAKICS ADVERTISING SECTION 



PATENTS. EookkiL frre, IllEhrst h-fCr- 
lliiil tL'^Ults. Frum iftdcsti 
E^i'nd htDdt'l Or dra^liiFt fur un.'Uto.fn«ry 
AnblnAlimi]. Wnt^^on £. Cok-Di»n, Palenr 
J^wwixT. 724 Ninth Kt,, WBHhInjrroMi. 11. 0- 
tS, 'hVKJlKTKH. auJi HBMinfl suit 

IjObti lli)l]4LnK.. Kiochton. Cftlifr Ppl^t 
liook l ft ^ 

"IN VENTOI-t'S Guided," VBluablt- lafur' 
ID B [Inn, free. FtahIi l^dcrtnatan . Rt'iiiil«trcd 
AttoFti^F-LnsLUcidr, 1712 Wualwcrth lliili.^ 



I'ATKN'T'S^^^’rlle ifflr TrWii liL'iiMjrt Ions, 
f^4!Dd drawiiie or inodtil for oxs [iitnB.t »(hi. 
Curl ULUbt. ilf|iist4dTO<l Patont Aitaroty (for- 
nirt I'BEcnE 0fll(4! uja nj liit-r]! , MeULU 

Eldfr.. Wai*llLlii!.'1nn, D. 1'. 

"T':rr’HST— Free jn !tLru-r1 Intis. Fotihet pif- 
ent offilrB dxamtnBr. AlociBratB tcninB. 'nooli- 
lel. Alliert Jarnba. 7ST Rsrii^tor 

IViaMner™. T>. (\ 

l^A'i'KNT!^ Ppicuff^l al rtiftnHjTFiTe ralfii 

with time 10 jJiS- HjiXtt. n(«oUiKni staff 

of raf1at»r«(l attnmsi* umi weinafr*. A 
camtiletB i^rrlre fur inrantori. Write fitr 
tiartlr-uLari. ]nrent4>r^ titen'Lre llureju. Di>pt, 
H, UtLlan Trust Bide.. Wishlnflun. D. C. 



FOfl INVEMTDR& 



PaTBNTS. ir you hare an fn^enlloTl 
which you vrliti |o patent you ran write fully 
and freely to Munh ^ Co., fnr advice In 
rarard to the hant way of obtaLnIne nratee- 
tion. Please aend iilietcheB. or b ninilel of 
your Inremim and % descrlrdlnn of the ilfr- 
rtre, eIjf»LBlblh£( Itli operatinn. All eurrt- 
rqunlcBtLanj are strlrtly ronddenllat. Our 
Hand-Book on Fatenta li sent freo on re-^ 
oueet. Thl9 ernlaLns our methodB, icruls, 
ele., in regard to pBlebts. trade niarka. f^r- 
elan patent.;, etc. "'SMenMUc Amerrcen" 
fuhLalna patent nlttce notes, decIsJoni ot In^ 
trrOst to IntentocB and parlJculara uf rc^ 
™iMy patent C4| JnventJnna. Munu * rr>m- 
BaTl]f^ gOllelterH of Palenl*. Till fedentlfle 
Aunerkan Jtidjf. , Waablnjrion, l>. ; I'aJ 

Etelenline AhirrEean lll4!f .. 31 W, Iftth St. H 
New Tnrlt t‘Ky; l3ia Toivcr BIhJs,, Chlraco. 
in.; H<d)art Rtdit.. Nah Franrlseo. 

Cntif. f 531 Ton ><'ui'3 U[dn., Los. Angelea, 
PBllf. 

^NtfENTlONS— ivrlie for our free hoov 
''How to Dhcath a i'atfnl” and ItMiicd of 
Inr«Tit1on PlRnk. fiend mnidf] nr ikrirli nf 
Inventl^tn. for Inipertlon und Inelnirtlona 
free. TerniB res son Hide. See adretikemonta 
on naj[eB 113 and lilt. Vhtor J. I'kana ^ 
Co.. 1-17 Ninth, Wu^hlnaLflO. 1>. C. 

LAC'KT'fi‘‘Fairnt Iseriii!’. ValuaUte hoolt 

free. Pee a d pipe 1 1I. 

lSTEN*f(jH>i- ’fio you rciilHhfr capita! f 
tVIll finance -patent of merit or unnnufacturo 
on rnyatly baslH. Write ikM-rlhlnif laalenL. 
llohorL li. Hammond. Jfllwauhee Attileile 
Cluh, llllwaukee. Wts. 

UNPA'TKNTKir IckS’i c.-in'tw sold. I tell 
yon tlQW and help j-mi ma.b;e the h^le. Free 
parllcLilarg (Cnnyriizhtedl. YVrtle W. T. 
ijrmio. liarrister Bids., Wa^hitLEton, 

D. q 

GK*r Your onn poE^e. Tje£n.l bloPki. 
eompleto Itvst ruoilnris fl. CurUniS 
f'nmpbell. Pa Ilf. 

INYf-NTiHiS PnlFemal - Etluontur — n^n- 
tilna 900 inpchanleal mOfeJMems; 50 pPT’ 
lielual motions. Ti-Lls liaw io obtain ond 
pell t»AtrniAn S’usRe:Rla new idess. Eirplulhs 
how tP ^iert rour attorney and dlOIhI pi(4;^| 
abarloin Fri™ (realised i^ltlfinJ .H-fln pp^i- 
IMld. Albert E. HlettTlCh. Ouray Bldj.. 

Wash^ gi pn. H. f ... 

P.^T'KNTii. Paten r* [lendlrin anld to nian- 
ufacturvrs. Yolt pH' for resulln only. tV. 
Nejstle, 3'2 nrlnmnt A,ve.. Chicago. 

INVhNTOltH — f ileii n developed and wnrk- 
Jnff inodelt hullt. RJectrlcsl prohlomi oalved. 
Lowetl chafgti and ranfirtentlal serrlco. In- 
du>lEO Eler lrtr Ttink Ce., Peler^ hurjt. Va. 

i H fildiT Pal rut R. EnlaO]libeir~ln L UlSff/ 
A patlonully ■kmiwn service. Erperfenced, 
TO*pecLed. take rhinrea? rtiarlcd A. 

Hh'i.'II. 7TSPM t>arsiin Ave.. Rortirater N. 

WHEN In nreinror new~Tincch n n l;m Erlms 
aend aketrli, C.I.da and stamped cnvelopo to 

iXnr 1^. S t<irk H lnl e. Tet, _ _ 

T>;VES“T 10 Ss :t^iilc| nn commlRilon ITa'slR. 
Palenti nromrenJ nt IrwesL cewt. fl. W'. 
I'lecce. Ferris, Tfei, Irrenlara and Inveators 

cttiirlnif h nusQ. 

r,ET' Ufl Ffl] your Pilented n-r unpalented 
Intention. Jluilln^or, :^4t 13, OaiDplieJI. 

Chici iOi 

P.aTEN'^ a ppl1 cat |[in blank SR rent*. 
Patent copy 15 rchls. Amerlean Iiiventon 
Dlrectoty, Brnnlhg, WnihtfmlOCb V- Cr 



TIME Coqnti In apply! nc f>c(r patents. Sea 
pajieR lltl pnd 141. ClarthoO A. O'BrLiaii, 
itojrlRtered Fbtont AUurtiey, Wsihlnitoti, 

1>; q 

INVENTION'S Wanted — Patriltcd. Ubpat- 
inlt-d. If you have an idea for £al«, write 
Hartley , Bok 93 8, Hanaor, Me. 

Voiir iuyt'Otliin bi'fnra nai&ntinkT 
■Write for frf«o [lartiOUlani. W, T. 

SOB Bari'ia[4" r llldE,, WashLnirton, D, C. 

I N V E X'rOH.fi I Here U a frlhhdly "Cau- 
liotl" signal on the mad you must trirel 
toward JPCKjr rltlon of rtwartEs. AmEd the 
pitfalls. fiend fnr booh "InvfnLlons and 
FateniB, Their lleveloptncm end Promo- 
llfEAi" IfJ Mi Urn tVrljiht. ]iat(nl attorney. 
Ilia advice It d I si hlOrested and sensible. 
Piiy pmiLman t9.5t) plua postafe upun ile* 
livery. l^Ulat .tfechanlci l'tos«, Rr^rmi 
atlifi. 2d<l E, Ontario »t.. rhkajtn. 

INVKMyjH!?— (^aiTTlir on joinir indention 
new! Uon't delay the sale hcij' lancer L 
Ifieod for o free copy of oor aper tally pre- 
pared booklet, ''Turn Vour Patent Inlu 
Sidney," today I It i'Cmtains heinful Inf nr- 
iHuitIun foir all Inventon, If, L. Rund, Mgr. 
Classlfiod Adverllilnc, Popular Mefbuciir-H 
MoffBElno. 300 E. f>nrarto Pi.. Chlpano, Jrl, 



PATENTS FOR «ALE 



Patent For sale or an royalty. PhfHl 
lace Upi. patent No. 27-1413. J, Palmer, 

llth Are., New Ycirtt. 

.4 1 It - >'y LiNT,V l,N ; VonlllatLnr device, 

Miulpped with f-efrlBerjtor amj heaCrr. Pust 
TctlLui^d. pnipcrly nioJateped, Winter hen toil. 
Eumtner moled Patent pendinji. Hayahawa. 
i !o. Clark St.. Thkajia'. 

Foil Ha l6 — stale lar' cap. keopi jar 
neek clean and can easily he removed and 
fteanesl, Will iw used on every lable. A. 
Liindeen, l .ynhnjpk. N. V, 

OirTRIGHT (fi- royal tjf. Wiro household 
pperlalty. No 4}nin]iot1Ilon, Low nianiifar' 
turltiji ro#l, Mai Koehler, 954 fihephewl 
St.. Wa^htpatpri. H t;, 

tfTrilifnTTrT^I rn E pen^lnR pn rodio trxip 
animna base clieip. Win. Sprague, MimtE^ 

cello. HI. 

NEW Itnproyed stiark T.ev'rt^niaf 

ptinrlple, Rest offer. M, Van 8lyke, 310 
E. tilth Pt.. Jac-I[44invllle. Fla. 

llKsfTTKNT tviie4!j. T^ynilly, 

miLsnonble sum on each -wheel; wj|| sell 
PUT right, Na flat! Bprln;!! or ^hivlir ai'i- 
Burtiers. Rev E. Do Colyer, TT44 Are, F. 
rloiLston. Tei. 

“^TTKNT7(3N' P'a te'ifC &uyen. IfnusehnI d 
artlrlr-. Cheap Lo manufaMure. Etfry 
hoaaewlfo -will buy. Gertrude W'ay- 

Inarl, Fa . 

INVENTORS — c'-ash !tv on your Invenilini 
now! Don''t delay Cho sate nny lenferl 
Pend fer a free c^y of OUT Srei’Eilly xire- 
pared booklet, ''Turn Vour Piitenl Into 
Money. "■ IsilavL It flontolna helpful Infcir- 
iiiatliiil h»c stl Ini-enlciri. M L. Rund, 
Mptr, Clitsyiriei] Advertising, Popular Me- 
chanics MigaiLn-e, 30 |J £. Onlarla St.. Chi* 

CH gOi 111 , _ 

”^0B fis j e^NethJna HTte HSaiE and 
InadB kaArcom while driving fho ruw. At- 
tach loi woguiL C. T. Barker, lloi &3, Dale 

City, v^. ^ 

“’pint Hale or royaltj'^K'cw nnii,-okJtl aute- 
mobllQ ap|-il!nnce, patent pending. Beet 
[bine nuL for wrl, icy coa-ilB or hills; cheap 
tn minufurture. For InrunaaElon CkiDpbetl 

& ri oBtad. Drumiikind. tv-ts, 

l>l/TR10nT Or niyaUy, tomhlnotkrt eattf 
chair a-nd radio ranclrer, PEmply operaled 
ftviiEi arln. TIlOPJUelilT tcsieiL Sfinkthine 

nevi' In ftimlluiO. Bna'-t uil-se Eh If epiHirtanlCy 
for profit. F. J. Renner, SOU Cuivlcs Ave,, 
nTnlift. IlL 

pint fiale^ H. El. andT -iTatiudia-n "patents 
-on a Dlnnll tkvrtabJe Heyway Culting Ma* 
chlriO', patented In D. fi. Feb. S. 39, and 
raiunia .Turn.? 4. 29. rnptca of pnlcnt on re- 
in ueiil I nffrr takes It, .kt-tejdi tIalnA. 

5259 Emerson Ave-., fit. L-ii-uIb. Stci. 

I M >rTlouiUB Jn otmJyln iTlijrnii tents. See 
PRge-i I'lO auil lit, r^lareiU'B A. D''1l.r| Bn , 

Itcfilstered PatSh-l Attorney, Wathtrtkton. 

T>, n . 

til "T It I fp i IT ilr royalty, marie of *he?t 
melil, -"Ide inoruln. of Pnirtt, cluthes drying 
"Tumliler"' for Ike linnscs and jiunrlinmEn, 
Do's like the ei|n, ahHibitely nn eoiiLpftl t lOU 
BOuCf 13. Ili>i 119. Tulsa. Rhla. 

TRTANfi^Ur'.Xfii'^'rirdliig all purim^e rule, 
iboim better, any length, any materiel. Ap- 
plied. .Arthur GohrlelBun, 2553 2nd .AvO. 
Mlnru-^s polls, iUlno. 



CD^fTilN.ATION Molor truck. mtKrste and 
mortar mixer: estabJiiliing • new rnlrlnr 
prJtitlpIe Ohd will prove a big money ruaket 
tu iDanufactumr. <7bia. Payne. 37 Fulton 
,A no. , 'Wauk eaaii. 111., fj. fi. A , 

IN VENTDRS— ^liish In un yPUf invention 
tvowE Don't delay the salB any lirnyetl 
fiend for a fro? copy of our aprciilly prr- 
pamt IwohM. "Tum Vour Patent into 
Money," lOLby! It -conialai helpful Infur- 
liialtuti for itl Invent UI9. ^L q Rund. 
.Mgr, CJassHIcd Advert lainK, Popular Me* 
chaulcs ^lagaslne, £90 £. t^arlo St.„ Chi* 
caga, III. 



MODELS AND MODEL SUPPLIES 



Li:t Our exiietieufo Ise j-iwr guide. Mod- 
ola that are hiiiirv 1st tools and enulpiueut 
Fur ermirinik luenlg. Fallcrua of ill lypei ; 
□tanu feci u ring lu oil hianchea, fiatlifactlnn 
guaranleo± I' n tied Mac-htnocy Cooipany, Cin- 
cinnati, IT, fi. A. 

""^lilTtLfii EsLiiErliJientsL -wbrlt. EijuIpiieTI 
for nuvjJetc putdilne crjiislruciinn any de* 
tk-rlpLIon. Hullt ft ri»iiEi»any, ’fttarhlnlsts. 
11,1 .‘South Clinton. Clilcago. 

ILE.VII Tht* Mihlel Yai:l-it I The imly na- 
tlfipil macaalne |p America tkvnted to lh( 
IhtenrstS nf the trtntlet yacht Bailor. Pub- 
ILilied iiiuhthly. ti.nin ihe year, I5c tho eapy. 
ViLnhtIng, irir., 2lli >]ast 4,2nd Ht,, Niw Yoflt. 

'riJIE Cueinlf in applylna fuf pi tent a. fico 
piigcB 119 shd 1U. L'larenco A. □'Brlon, 

Kcirlat^rcd Pa t Ciit A ll urricy , W ashlniftatc 

AfUDELS, 'riiolA, luachineiy or parta~[ni7l^ 
to orler. Arthur Schmidt. $I Park Place, 

York. N. Xl 

WultK With intHE-cit mDuhLilLsl 1 15 y^n 
eTerrlnti-ptiil uXlA'nvIlce, -well pquipped ahup. 
AJlhrUt WolJia. ibl W- 21 at Bt., Hew Tart 
City. 

THE Modelmaker. n niosaain^ for all Ih- 
tereated in. iLuiting vrorkLitA Ubodfis, bbat», 
4:tC. Bamplu lUe. Moduhna ker, 123 Llb- 

ert y fil-. New Vork^^ 

suit-' 1l ntlrl Fuilngji: Xetid Hi mu fur 

hootiH. A. J, Flulier. 1903 BtO-wuh Are., 
Itoynl Oak. Mich. 

WE Make wuihitig iuuOoifl far Inrontora 
oti-d do ekix'ri mental -w^^^k und uorry a c,am- 
pLuto etoCK of bta^ OTlht and model luip- 
pHts. for r^Ettifig, The Pletee ^lodel 

yVorkji. Tlnlry I ■in k. HI. 

li 3 ' fii:i A ]j Macli'Ene builder a. tool and die 
TuakerB. tnyeulom' models p-^ncUon work 
cf all kinds. Dept. L, Quality tfanlware 
EC MRchlne Corpnratlan. Raveniwoud and 
Thnmdiilo AceK. . t'hicBgo. III. 

]^td>Llj I^teem englneti anc( hojlera ?or 
m Enin Lure power hoata Boat ahd holler 
fiEUngs. Hctv rttalog 15c, Mailr[ Marhihe 
Pli op, 312 Frlcc St.. Rahway. N. J. 

VaHTjAHItK fCtnki Kir ftfarhlnlsts, 3fl¥ 
time' as ring IdeaB nn varlnug phaseB of hta* 
chine Ehap work. 1nlen;ely practicnl, 2K7 
]|]uF-tEHtLnn!i, JfusE write fnr "YfachiPlsto' 
Klnkv" and pay CKistman tl-5a plus tNuetage 
when he ckllverF Ihe book. Popular ATe* 
rhinlra Ffcbb. Bodpi 3-99. 3C10 h Ontario 
St., fThlrago, 

THREE Ship iBnder~plah% r<iT $1. Catatug 
0 cento. RIchter'fl. 11217 IValnul St,. HU* 
waukofl, T.Vlu. 



HAHUFACTUAIMR 



l,,An:GE Fsetnry egtoptJonilly well eoulnned 
to mahufartUPe your pendurt cemnlete. wart- 
hnnse ]E and ship yu-ur inslructlnnB. DIei. 

BEainplnea, ea^clne, rrrew machine, wire 
tinylucta, plillng. enjamcHns, BByembltnff, 

cirLoni! and printing. Quantity produclloft. 
Kallumtrs rKroinplIy fu ml shed. A reliable 
and elflrtent firgaolBuElOn. Maiestic Prod* 
Iirl9 Mfg, I'ojKififlny. S77, Chicago. 

AIAH L’ F ACT UltlNf 1 Al aiieJs. tfl«' 
lnE^f, brass work, ohe or thnu:>aiiid9. Clf- 
ctilnr free. Huuih'i Metal BprrIaltleB, Kanaai 

tMy, M O. 

fil'I'lt’iAlH Ma-i'hltt'ery Or parlK, diea, tooU. 
iiictol tc It'S . Ii3t-n|fll.s, K.[ieci»l flcant, 

Ftoc-h ncai^ uiul n-iuhlc-l sLL[uiiU-a, fiend for 
Catalufliic. The iNerce .Alpncl Tln- 

L'aik. 111 . 

AVIEIE Qt-tfids nilMli: tn Prdcr. Cnnlify llfg, 

c^n. !i\:» N. W'r^tctii Are.. Chlcififl,_ ^ 

’’KPEI.'TALTV MantifDctuiTng. ’ BtamplngB, 
wire nmducts, pstentR developed and mar- 
keted. fiRfcty Glebe A Mfg. Ca., CuIuib* 
Tun, nitio, w— 

M.\Ht"F.ArTI'RlNa SpcnEaTiits. DIbr, 
uidjil fCiiriiplrign niid cnnrrart iTiRnufacturlng 
rnctal parEs. Srljrotr Muruifacturliia Ctb* 
33:^1 Ca mil bell, Kansat City. Ma 
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rtTN ThSnjrfl. Fvnr Ijirte Tth- 

ftiMtly 1i0i>k3. Iwlw to irip.hff 

■.ImiiM everytliirjfl: flora a ifall IKmiI to 4 /tiF 

auiDtitobUi; liy a [rmtari'Ff'lfi ifjiKiint^ 

Now SI tNT tKhik mr ST for Four hf or- 
dkivd aL oht'p, iti*nd no -liiirt wrdo 

A VKit^i ijajinii. "&en(i the liOF lleohiQlr 
Ijlllrair." V'fl7 ImShI in rin. IT *lnl |jUh[tt(t*n 
For HiOdln tKXlkflr i'IiIli'T t. 1 Uti3« 

^ Hoot s. or HuoH 4, l'o[H]lar MiH'tuinh’s 
TtOOQI BIO. SOfi E. OotarlD St., Llil- 
cafO, El!. 

ELECTRICAL 



NE;W vrlriiiff ■ IVv'Hf ltl«?i- 

triil]*ivt y;;fiT to niuJt*' rlFfir Mir-sl and mnHl 
IfiLpro^tfl lurHwnl'! . tncludlns icur- 

fiflflerjif'nL nf Kai Ifinal Omle r^MHiLitluna. c.k- 
im^tn of wliifh are Jtivtn wlilh carli rlinptfr. 
a!iO paara. hdwIrkfliiiiSr send TOr Utlii af-cst 
book Ifnlay. Pay isortiiuin Ji. -rlt and piiKlitKo 
whrn dillitred. IMinilaf Mothunlei ITl'^h, 
Kmm flOS. ^(10 E. OiJtarlo Ht,, f'tiicipo. 

KJ.Ior'ViniTIli'n !CSiit!( on laU“ jrhaF^HT tjf 
practiral ^IprTrlflfp. 4 1 KlMf Ofl wlrln*, 
A5 inn niaEclTix tlei'lrlcil devicoa. itt nii Usht- 
inx. "i on IranafcirnirM,^ S on niDlnra. S oti 
iteticratofr, on jultc-'h^s. 2'^ on te?tlrtK. 
IS on repairlnj, H c.n Ijallori" mnnilfiirrtiirfl 
and teimlr, j On tflleplmnes, and 9 -pn oloi^- 
trldani' lOOl*. ai4 arLlelc*. lOS pJrUlFSS- 
Bend n* mons.v. Jti*t wflie iiufltal for 
^'Elaclrlrat KlrtkH"^ Par imFinHn jiMtaafiF 
8U5, SFill liL Ontirio Bt.> CUietrsa. III. 



"nachimehy. tools and supplies 

NO TS riNCl>;NATI l?hEtersal Blllllni; 
MacTiiti® mlfh dlvltUnp heads. S'iri0dtn: 14 
!n I 0 rt. Von VVyrH HtJie, SE'lO.Ofl: ^Q• 60 
Hcald pTriTideT. S275.00 r iJll Hehd3^ PliaP’ 
er S22>.(1fl; 24 In. ISLtnloft iJapK Cirurrd 
Crank Sliapr*r. S-'BO.On; ffrl [n, i tS fi. NIkt 
Lathe ETTi.lHC 30 l4i- Itjirnes l>rHI Prc?d, 
{loinriletcn Quini’Jf Air CotnnrC“S!iiir 

TFflh tnnk and hnae. JH-i.ltO' 1C In, 

Prill Prpss, (lliOiL Ttrmst tn Milt. WrUe 
for GilatDX. (■'nifinnal t ^lal:lllne^>' A !:<nti- 
pljf Co.. 21 Woit Btitlind SL. ClnclnnAiL 
OH la ^ , 

(JO^tiiKTK litiiitdinfi blnck iiLnc'liinesi and 
moEds UfiHV jjflj inenLa. Cutalns fros- Con- 
cme AEadime Co.. 5 North liaic. st.. si. 

Lniiia. Mio 

' i?fXftT ButlaoHii nf youT own. fntaJi In- 
TTsitiiOfit re a'.' I r&il. doJnf nJfksl. romier and 
rJh-cr 111 at In a. 11)1 s wnrk Itt bljf dernaml. 
Inronnfltlim fr« ElcrlT^ Ptan-rr 

Co . 2A W. Semnd St.. J.’lnclnnat1^0h1o. 

— fiHOP Sivtfia”fnrT021».'' Ort’^Tsnar M[iy now. 
Onir' 4 limited edition. ConlaFna nil Iho 
aitlnliFiird m Ibe Fh^p NoICa denari' 
raent of Populit Merhaalca MaFraHine dttrtiniK 
1933r S-end tSQ tchtiu If you want IDp f ti- 
ll re Ffl cif StHiD Note* tKiokj. KinSiillUS of 
1* siillumf4 Inrludlrvk the ]S1?0 nuraber end 
is flULcri l^uecl prerloti^ily we will: rtnd 
theiti C. O. Ht J iUMM'la] reduerd fTlca 
of F5, Popular STeclunlrs Proas. Iknicii stlfl, 
2(J0 B. Otitirlo Ht.. Ctilcaso. III. 



CNOINES. WPTORS AND DYNAMOS 



ELKCTUlC Motors, rornfldl tinned eqwal In 
new. a c. or d.-c. h'P. ?i h.p. 

|1#.50, 1 h.Ti- S24.W. OEtw.;rfi tn ill h. p. 

'Te]J ui yPiir motor priUtkitts. Tempa Uroe. 
SltiloT Cmiipanj. 123 Kwtlrtnd Are.. Rrao'k-' 
lyn, W. V, 

^JTc iiov,, sP'i;piP“TijJrira, *^p 

(Ifl.SO: ^4 hp, ST.I50. SCt. inylo«. H hp. 
Hfi.filt; i ? hn. SE2.I5C; “4 h|i. SB-SO. 
inciinrM wllli nnert. bullcr, drll] choi'k Jk no, 
Tlf' dfink fans. rt^v. fS.tjft: 8" S'l.TidL |2" 

ti.e. fan* SB. 00. Larne stnrk mnlora und 

eerutT^LotS- Ouoni City fllfrlrtc, 173(1 aruml 
A 74? . ■t'h'cA*4). 



p.^!l«.UNS--E]Wr df-ilJa S]].0''i; Iwnrh 
UW Iiiitftt sr;35: cli?!?. bench prlndera S10.2CE 
«jfnljJnfit|*Ti lathe, £C 15; strull S.'j.OH; 

mcilpry. eeneratora, ftirm pLinl ettulpmenl; 
floxlble sltafin; ntlwr Uursittns- Send 

Tor Fpooiiil Itarirain hull el In- Aeme To4)l 
Cq.i fi27 W, VVashinjilmn.. Clllrtesoi 

N'l^W T3 frijn? 'W'r*lln}cho'ir?o 1 3 0 rol t 
itUrnallnE rurrcnl initicu's, Slll.dO. H horie, 
t?.bO. 32 and 110 Ti'dE ~>O0 wqlt jtenecalorh. 
SIS. CO. All With tiiilieya. nitrn1re4la oT 
other hiirK^IOii- Elef-irtciiE Sui 3 )laa LV™- 
|nny , Prpt Its. 1011 rhirano Aye, rhleefto 

A PEIV IJoillnr riiD(4>re, l-lll hii.. IID inlt?*. 
Wtih Lhruflt baarlne. jVp i:aod ae new. 
raah with H.4rikt. /phn Ij. tirav. 1303 No. 
riftlFleil K| , flilr^po. 111. 



STEAM tlnpinrst-^ne ]T. ¥. SIB.OO; 
112.011. jaraeii. i;liain.Lie£b', Beusviiiei', AI 4 . 



EIjECTPIC Mfttnrs— Tmira ffir rtnInJtitir 
nr make ypur ravn smarter, half and tne 
htir:>e-}j 44 wef electric inii|iir;i. a.c. iniiuTiloti. 
iiiiJiiFr ivLinLlj^ii nuHlcis show wladlin lyirt- 
nrr'i l4:n.] [il»Ln ^Iftht. I^ant iioJrfa. ohff 
l,v:n'. Uukjmit broa.. Box 431, UaInttilLlo. 

Tl'i. , _. . _ 

Tl MFi" i/ouul* In -HiifjJylrij^ fur iialent*. Wer 
pa|i;4'4 111' |iim| 141. lllutonite A, O' RtI ctr, 
HexIhEoretl AtlurtiEyf Wuebiriijiuh. 

i\ 1% 

For auto cHitlncj. wholl 
uffJ for injwer plants. CirtUlafS. Caiidco* 
.Smith OOUTPor Ca. 3 in. W. MaiwiheMcr 
.Lfc. . Iron .1 iiKOl-es : I IT SpriTLifvitk. N. Y. 

nXV'Y Surplus, aao'iiew tuclln iriineratarB 
il.p. aful ;'im] i;v4'k^, E?n!iHua! itrlcoa. Ljsl. 
U»-nrj4 NlepBlo, 501 Fast bUh Bl., New 

l;alc ^ ^ 

KOll Sale — l-(i--'4liii Dtntiirfi, GO cycto, 
Tiltf?ma1inj[ turtenl. aJJuluJy U^lhL firal 
rumlitl''n: all im^tim te.Mi-d heroic J.1kl|)plne 
8-1, no SDd ?.'i PQ wliJtc tlicr lBi.t. Cajih wllh 
unter. The Alinae-Chic-axo Co., ^37 VV. 

SI inU3f;.n^ S t.H Chlcu nn. HI 

Se ie — A J r~icnmnre.E.'4Qr*., Ss'l lit'lh eef' 
(nder ^ih.p. nintpri, u.r. itP ur _220 rolu, 
API Buaiantrfij- S- iMK-kiran. Jt Sons, Ine.. 
ntt- na Ll-n™in_A^e.. E)aciF7ltle, lnd- . 

bj'itS-yX |''fi(iniiifrai>Fr pihi(i.icj! with (-rioed 
M'csrlnEh'-ube dLct^iihiiKM.'' nurtora. 
iNpth iintriraaK (O.oO pli.4> ciproat 10 iti. 

rte..t. 14:tLuJar CakinLL't, Alkh. 



aEMDimti MAGHIWES 



Tlir: Faitman Hri^Hfelil "lYrenrhlam" 

T’nlverFat Ityirb Bender is elm lu^t word In 
IjcRdliijf mH?'lHneA. bendy hiOi^l. cohl tiT 
Iwil Irit* masil any Hmecti-alilft dune, In- 
ciudltiB Fve Boiti and AutoinfdjItH’ Sjirlna 
Ljea, up tO 1" bars br IW pl[H? 

C0141. Tt4?nisond3 Id liJiO hj all Cln?|itea of 

IHiHk, freuM the Hranlkrt shopa to ttu? Ijfeett 
i^ilw3T ri(P li^F n-ciil 

prluoy, tlufSifrltl MtK- CO., U'Lnana, Minn. 

SURVEYrMfi IfjSTPUMEWTS 

(■HrA14ANTF''Kl> IlchulH tritEtalta and lU^tSa. 
All kinds uiiril mak€:r. Itaricaln prla**. Caih 

iir [crmv Write Euday for ileaerlpHlrb lln-t 
M-3SI. Wiirton-Knlpht Ce>. ( Metiufacl ureTH 
itf "SlerTInit" Trtn?Jta and Level sp. 120 a, 

titll St,. Phll^lnlda, Vr. 

I'lV’urljFTH Ptmo loel olllOl SIN. OIL 
fr,rali|n:i[l®n transit E2-Vfl0 Sofit prrpnld. 
fpr rflsli, Money bi*t3i ffuarantei;- Vtlssler. 
620 Ni, 3. brnadway. Si, Lguls, Mty 



lumbelp 



S^\rPTjL.S eo CahEm’t wtMMk, 20 bilaJP 
•LVoiHk alt lalielcel. eftidiT Sl.flO nnflTiald; 
Imlh. SI. "Ik. Panrv wnmls, fwrmls. J urn her. 

Send far fr+:c tntiiiile and c^leiniii. Pfafla- 
man Pcrslfc., T15 A Ka*t 02n.d St,, 

Chlcitgo. 

f AftW LAMPS 



U,\KT> Oprntnir-^TEK' HtthI Nrirthern Rail- 
w:iy uervca im iicrtnill1ir4ll cisintre In Mlnne“ 
[jnEa, NcTlh DnfcotJi, Moplarn, (dahn, Wasli- 
Ifikton iind (Jrcyret. Thew- ^Pktes abound In 
ripprirtiinltle* fnr small f^mloTy nr larpe np- 
crornin li> rent nr ninrhase ji farm at InweEt 
prifi-i! Jin 4 l hest tcnnn of inyny ynaax Every 
hlrul of fa^lllln^. uraln. tbPSIPck. ilnJrylnB. 
fniU, tmuHry: lanfi-‘ ncrtraprc nr email kuh- 
urTjan Irarti,' rln'li rnfoycr nr filfih imfuinrlnji 
IrriK^i^d ^iiihrT Wi-Ka Lve free 45i)n« tif 
Plrtily liOfik with dcIwHed Infariiiiiltan. Lmv 

I n-Mrkvr-i' taicft. E, C. Loedy, Dapt. 4u.T. 

1^1. P'huT. Minn. 

~t’ I .OH] l>.\- f'tr Eule. 20 ncros. \VT 
Flnj-lda, llcE^unlak Sjirlniri; tmultry. iiaims. 
rtiilty, trurh; fiDud rvads. Bchmils, iihurthear 
fi,>- noc Cal Ive niarkellPit: i4iiiri sh Inc year 

rcHJrtil; h[ir liarRain; only ^UdO: f20lt 4linrn 
liainienl. Tum pet clear lEHc rked lirnnedl- 
aiety; hiLlatifc- ttH a year I tin inlomt. f'ireat 
ppportun-lty. Vl*riirylon eferj TUc»43ajr, 

R 4 HiniJ [clp. J-IO.NS, Chamlber of Ccui]jncn.‘b 
Lch-rklrE feea. Mi'CaitUl EMates. 7 E. Dear- 

luvrn St., rljlfupo. 

|l|.:i ) t ■ I “FT'"T7atinr iitL vuuc fanti ' atiiT Fff-" 
rrcia.sr tiMomc. On(i fanner writes he wnuld 
]-ii 7 t part with lhe Inforinutiim fur flt'O If 
It could n'll 1)0 duplicated Send bwlay far 
4 VUT lalualik "FariPtfJt'' IfiiirLtmok" and 
liet ready tn Ptil ttnnie of tt»n Bfi] nrailleal 
tcEHiiK Into otaerJillml Fi.»r your nwn tMneflt. 
Pay |n:«iiiiian only Of rent* plus podaRC 
when nlnllvercd. t'urniUr Mechanlr-g Preai. 
Ri'/'ie Buf. SaO E, Ontarlo_S4,. ChtCaeo. 

~K A ft l:rnt\Kr~!ti'c~' I) nY#a t(L FretiT tuip - 
inef, I^JweiS, With. Bouto I. 



Sl.OC imWN, S-1.00 Monthly, httyr 2Vi 
■rTi?y No.. Mlrhljun fioilt u-r pnsillTV ftinP- 
I'arrtp Spie E>r SuE'nkucr llucim, flfKi. 00. Bujt 
l,akc, t'hClMU RMri i;«Lipiy. Flneiit hunlJoR, 
IklilnJ, hoallnR, ywiutiiHPB- flood aufo 
rtiad-', flol fro* hoikHlci arnl nifln- O. Her- 
mann. 31013 IndiunB Aft)., CldiJitg. 

CAL 1 1'’0 lilfl A ^SirttiTl fmlt fliid [lonJKry 
faniia nuar Loh AiiHbleti; 5 wrlvlhcrs; U- M. 
rahhit eip. Blatluft; c?i’fjpmraltie niorlietlpff, 
JJldB- bmvkiels. Wrlio Liwiit'L rpntxni Farnibi 
t;o., 631 (Hi y. S i i)j tni, jiCHs Anj^l en, CA lLf. 

, PMC A .'? - Ey ranfje ■ t'j fi (tVpi'b^ "Un tho fJlaJf." 

^lOdMily yiivcntr.. tluaranteeil ca,n% Rlq, 
rjLimX reluirih,. Subujtun Orchards, Dopt, 

luluxi, IJJhS; 

' 1 3X,t I't K.S -^0 Aer« near While rlrer nntl 
limpppcd power 4iam. SlOU, S3 cnnattiEy. Ah'Su 
H,ihdr-|ierTtt ap, Isfij: N, St Li , K !i I i^u^y CILy . _Kair 
til-lT Ci.ilt'lr rihkii SJite^Fur jirar ficciporiy 
anywbijre. lk:l4itlH Irt^- M’rbe Fisher 

Aj;ctiiT, I T fl n I j i tiiLl . Aid 

SELL Voiir" lirotit'rty rvuickly for tayh, no 
tnF> tt<T wli 4 ‘i e loan red. Dnji'L xiay lU|i (.‘Oht- 
[ill 4 (KUin- paltlculach' Jrcr, Itcwl li?lflte 

iSa|e»tnen tM.. IL Non'dn, »hL 

"■■"ATON Mil'' AfaeJo rn”'Mlc>i." hufiifiiwj- 
il'iwiv itcrtv ami ra*y ternts buya Imn] near 
mnrJtals. lafcoF. uteuma. Write ion1:sy- Swl- 
iiart * Co., P-001, Ti -V, Stttia »t. SldlR., 

I'lilcaKci. II I. , -, 

' ~T',\hMS^^' 0 Acres: Mbsuurl, S^t ’Tn'iriihT 
owner 1 hb 4 )it. Jarrell, Ml. '^■cTTV'n. tH 
i It E.\ I ’ T ] 6’ I T 4 Acre l.Hrand iP Wwnl 

lake. VViyi'oiulti, for sale. Address Prpf. C. 
.1. J'ii:ah4on. \for«.flmi:rwn, W. Va. 

WU5KRAT5 

MAKE .tlOhiiy J-'ctain iluskrat Pur-^Jtals* 
Mii.sJtrjta Jci dry iMtd pen-H up hutehesr t.iet 
thtf facts. G5£ CnntJirt'A llanrh, Di‘ui'4‘c. L'Olo. 

BABBITS 

Jl.^Kl'3 |J1^™pT4Mri3 ralalnK Chlncldlla 
' rfllihltlc Heal iinrairj'makl.Ts. Write biT f<e[a. 

Fq 3 Panfjs. InclcwfMd, ChIJL 

^EaKM bin ijrnfltj wlTir*'Clil’nfril[)a riib- 
Mta. Hc.nl njnneyihaherS. ‘Wrltfl for faela. 
B-l-B Cinnm<Ps RaTveh. 11rni.rr. Colo. 

DOSS AND PETS 

ST. BLltN.Vni'l PiiTipICi^f Heffl-I-^'J tl'rir- 
oufihhredji, PrUieil re-ationahle, dlA.i) free, 
tilHttrra ttuhjrUlH'd. Wrlt-e IlelvelJo Ecnnela. 

be til. P, Niifd ervllli. fjue. 

~POLirK I5«it3^ Hahtlflnmt'. JnH'lLLeent, 
Write for drrular dcifrihlnir dor* (inil piipa, 

I MlllaEte Rahl'lU'V. Bcnite 3-K, Kemriunce. 

Wlr.^ 

birds flf.ll (I pair. Reaulffol ailaty 
bred t'.OCi. ArrlTBl Riiarantccd, Bird Won- 

Hleriand, V'atiti uys. 11 u I If, 

IrtVii Si’ie.' Minky, s<iiJl rreli. rafcmbna, 
faie?i, fernts, rmiivliriLtw. jitnaena, robhlls. 
j^lLLcnka, wdir ptiiu. opovtittiiad. LL TiLHinmlL 

[TalL’dnni 11 . M Ulh , ^ _ .._ 

'WiriTL and nlhcr oulnirrt. ^ill■^lu- 

tin 1 1 and nf:eril!. Dept.. P, Bhnmool Kcn- 

pck. M wil k'ollo. Inwa, 

THft Til id I.lok'a Pal*gp, l.lampH riftaij 
on the runnlnithnarsl uF nnj ear Jn .s po+Jtlnn 
that 4lnrB noi imich Ih? IkmIV. For dewrin' 
liro Iiternti4rn addrcaa f>wlrhl McUliifc 

Pumnanv. rjuiilcn. Pity. Mo. 

1>R LITtLK-'S lJoa~lloolit^1o7t eiifitpra- 
' lisiwive boiik atigvc. das* orcr pulilishrslr 
Pills a lenr-fdlt nerfT fnf ah. autliorllallyni 
manual on rare, treatment rir.il crwlnlo? of 
dnJTS fcir eytry dti® larer. Par pnsHmari $4 
STid iicstape when he dellms the Imik. Pop- 
olar Mrehnnlr.* tin., Rdnn) Bill. 2110 E. On- 
tario st.. ■ChkaBO. 

WANTED— MTSCELLANEOUS 

,maIL it*, '■oiir d]*c«T4!4'd jewelry, nfdd, 
crowns aud ‘brldRefl, rtiamandflj 

RtlTpr, pliillTuncv. IJont'jr prainiitly mallccl. 
flrwifl rciiirned If iilTer refut-tMl. llDltad 
fitalek ST 4 ieillnR WOrky (The Old RellCEble), 

T3(ipt. 71. rli-lcaca. 

lirNTtRKllH Of people hero sent (hflr old 
puld sUriiy. r'kOouni Icnydn.'. detttal worit 
to inf. Why hut mall ynuCs UiHty T lIlRheet 
nrir-c-.r paid. PalkffletlDn fuarmdtcd or 
pncKds rctumosl- F. FultCJ, 2406 tjoulh 
Clrcru Aoc., ricerp. III. 

WANTEb — Bart nurnhery of Pnpular 
Meche nil's Maiiazlnc- We witi pay 23c earh 
for the fi-innwJnR ctiplcfi i.lalEvered to vn in 
CHied (vintljtlon; .CnjaiKt. 191T; Fehnikry. 
Maiv-h, Mav* .Turf. July, I&IB; JhU. 

19191 April, Hent*inher, Octotmr, Xorenfliicr 
Deaerjiticr, 1321 4 N‘itcmlmr, 1923; 
AiiiitiMl V021: .Tnlv 192;?; JanuBry I92G. 

Send to rnpiilar Me^’^Hlt 1 lcft MaajiElne, ilnnU 
. 4tli 200 Bast Ontario IBe., CMcacu. 
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FOR SJLLE_MtSC£LLAHEOU& 



ADDnESSCKsnAPHS, Led IT foldtrs, asul- 
enTclope se»]en. dupljfaloraj lefis- 
litiin tialf price. Pruitt Lo., 

nf Nfl, Wacfcer I 'hicago. 

REAL Riirgalnfl (or Write fitf 

barffuln liitj^r S. liL TflcoBlaa-j. 701 Amit. 

Are., Tijl lt 

Ll'KaKL Eivelnea — Ornwlnij In IraportiilM 

cUlly. Orpflt Diesel irtioul# beinji start W. 

Ev*iy enjflnrcT Hn-d t^uJent slinultl bccdnie 
IrvForRHMl. Get Itils new AOd-paso bwfc ^llJi 
aao lEltisln liens. Coeers til types. Rend 
for "Diesel tnd Oil EmtineeHnjs Ifandboolt" 
by IU*FMi30tli. I'ey peatiD4n <i-Ug 1:3 uj poal- 
pjte when delivered. runeltr jltL-tanln 
Press. Ruom ftOS. iWi E. Ontoirlu St., Cbl- 
ClglX 



PENMANSHIP SPECIALIST^ 



l^mtOVE Veur handwrltEhir. Send nuar- 
t[?r Tur yintr tltfUttun is atylBS. Meub. Kx- 
peet rentuau, 1044 Lomx Vista. Pasadena, 
Calif. 



PERSONAL 



ARE Vnu Old at Forty I Bee o<jt advert [ji^ 
ment nn pnF‘<^ ot [hta Issue. Tti« Rjprtrui 
Thermal C't^inpalu', £IS0 MorrU Ate., i^leU- 
ijenrlNe. OIiIhi. 

VO UR PJ]o[w~ S0; JTM: CtmAdMitisr 

Banil tnhjKtij. Pcip^Opo, Roi 4 T1. Ne^' Vurik. 

or lnr<iTTTiatlofi, anj siil'EJ'r^t, 2!:c 
pflliL Acme Sarvlte, 030 W. EichsTiie, 
A bran, Ohio. 



TORaPCO Or cljfatttta hshlt cured In 
taven tkysk GuiPtititeed. Send na money. 
Heim Cumpanr, iiral Gladwi n , mifflit. S flch. 

DRY Clean iucir brain. Resutts amaxLnK. 
Money bark If m?* eallsfled. Morris. 3€d3 
Warren fit.. Phlladal phla. 

LEARy Eerrrts of medluiuf. best te- 
ereta fully eipused All balfllnE, yet easy 
tn do. You can do them with dlrertlDns In 
boob "RchLnd the Scenre with the MedluntR."' 
I'ay pcptcuan enly Il.fiO plus potEana when 
delivered. Popular Merhanlr^t Prsi^s. Rtmin 
80S, 30U 13. Ontarlu i^t.. Chleang, 



SIEDTCiyAL end RcicHij for many 

IHs. t}v»T ltW0 rairlcClCT. Write for frifl 
|]Rt rt!cl|)ea. RiAtHiCa. 1 45 Wefit llUth. St., 

rtitciaa. _ 

TOlJ.\CCt) Or ihijiT lit bit cuivd or dp 
pay. |il.3fl if cured.. Remedy wnt oil trliL 
stiEierlift CO.. M3. Ra itirnwr. aid. 

ADVICK. ihioriitenon. nny »u.hjrrt, S5q 

win. RpffrriiiCHS!. hVt^l Klnta. Rpadintu Pe. 

RKSULT-OETTrSTO Letters— Leim U 
write th-uiiL Lstlers. that aelt suods. edllHit 
nti'jpey and adjust rom plaints. CDinTtiDn- 
aense beolL tells you hi)w In undrrslandnMe 
fashion. Pay pustnisn 33 and pralage whcn 
he ct^llrera "Effertive Leller Wrillng.*' 
Bend order ta Pupulaf M cell n rdf's Prr*s. 
Ruorr^bjja, SflJJ_ R. Ontsrlu 3 1 .. Thkagei. HI, 

.^IR Navlyatlini and meteowliJay—NrWH 
sLtuple, nunttichnlrtl Ewh naeded by ercry 
flyer. NethJng rise (he subject lihe It. 
Written by Ctpleirt UiiiHJ^fl who Tui ever 
3,Ofl0 tieUrs nf Aylny t* h(e rr^HlU. ^35 
pares. Flexibly hpund. 9<i pictures... msbi, 
etc. Pay postmin whpft he deli', era 

bonk. Fopulnr Mechunlfs Press, Robu 3ui, 
SU0 E. OnterlD 5t., Chlcfefb. 



MISGELLANEfUJS 



JDRHORH itmlEvered it IwhuU. ■Costs near 
B cri'ts per square foot; ycaj charge fj. cem*. 
Immense' pm'lltt plating atitojia rta. reflectnts. 
tHibleware, ctom, keOnl shiny zneEalware, etc. 
Uucdtfi furnished. Details free. Write 
^rlnkle, Plater, B3-B, Msrlan^Ind. 

Time epunts in auptylng fnr patent-s, Bee 
pages no and 141. Clarence A. (I'Rrlen. 
Heylstered Patent Attumey., Washington. 
D. 0. 

CARTOON ISTB. Sell ymir drswlnga. 
Prm-i»n jdaii. Ca-itle KtudLof. Indepeudeuce^ 
Jlla*oijrL 

THE Age of the Air Is Here. Fur reli.- 
•bio inforcaatlpq on both elrpUne bull nine 
and fti'lng we teCj^muiend "Aeroplsne Cen- 
strurtiuA and Opentltm," by Rathbun. a 
book used in ptvernqient sehnnlt. AH feU' 
turea of cpnElrucLlpn treated Send no 
ranney. Pay pHksLiuan (S-iifl Pud ini-^tafre. 
Popular Mcchanlrs Press. Hodid StKS. lUO E. 
Ontario it., Chicago. IlL 



I CATCH From 4B to 60 foxes In from 4 
to S vi’ceb!<' 1 1 me. Can teach any reader of 
thl4 puhllciitliin how to liet them. Write Far 
part Lnji art, W, A. Ffadley, Btanaiead, Q uc. 

LE'rTEllHE.AlJB llMigned by comirieTrfQf 
llluatratur and .'»00 brlnted, ES-OD. Bam^ 
pies. IVetwt. 647^E Clt ud, Ch IbAgUr 
WELED-S— Cut tborti wit'li” CUIUT bar on 
Ehaw Uahlcn Trittor. A ten rJowh. culli- 
veto and ruh-H. tk'lt lugchinciy. Ijow prices. 
IiacncdlutO dr!l^<^ry. Hhqw MaimfiLCturiim 
Compan y. Drtyf. C. Qalesburg. Kan.n. 

HOMEOPATHIC And BEwhemiC preumU' 
t1on$! BBnt poRL|u.ld tfi All pilTU Of the 
world. Mamial and booklet fruu, Ifalat'V 
Bros. Co.j S547 ItavcneWOtHl Avp., Chicago, 

ni^ Estahlinhed ISSB. ^ 

M£X.K.'h\N M&do hplfdeni. lariats, hOr'^C' 
hiilt grttp|e.a; ratlleanake bclta. BcRd four 
cenla far llluatratsd list. TeX-Mex Lee Hut 
C o. . jnp KM;i rrwUi R]<1Hr, llmiaton T ex. 
^.I'l^fKtlNG OitftlltN, suppUm. IlfusirstMT 
list Free. '■W''tticra,"' $Sri Pvl-nara, DclroU. 
“TjTV lNrrDaHT ■Qulek prtifltA See adrer- 
Hseiucnl u nder Magtc Trtclti elgsalfleat t on. 

AftT'ilPl'B And art etudonta •« 'pTfnlliii 
3"U signs DT ptetures an hour 'wUhtiut ma- 
ehtnery. ^amule and partloulars 10. ^raco. 

1613 Mulberry, Sprlngtl eld, ft l ilQ. 

" AhLVfKUli Cirtbnist^ S31 your car- 
tm>ns New inaiket Snillh'j Service. PN- 
] iQit. W^emtehe e. W a sK 

Anybody ■carT'iiiilcft 

prMiewiij 31. 2B. Epeciraons, n: 

.... .. .. 



Simple, cktesp 



stem p- M . Day, Wlpdf^ti. Ind. 

CAsH^ P aid hit BuiHerfll?*. 

B| ntrla lr Display .Afire r ti aemen t on pa ir e SH. 
"^ELL An simy of 3.'lHf0,Ooo live ™ tiers 
all ibwt yvur efferl If yuU have •ni-' 
tblng to sell, buy or eichnnFO, or If you 
havo any ™aa™ahle Tiroppsltlnn. frtl Our 
readers all ah™t It— thcy^H resirand quickly. 
Our hcKiktel "'UtTw to- Ct<*to More Ruslna-ta"' 
ciHilalnS si>isie very interest Jug, helpful facti. 
Write tnwJay far your coiiy — it's free. M. 
L. Runtlr Manager Classtne^JI Advert! sing. 
Popular M’K-tLgniiM iSIiga-ilne, 200 E. Ontario 

St., C hlogfio. HI. 

Ftpiilers — In^PstruClo ceHuLcJ.1l— 

jlhltrtl to Slay in vemr iHiuKe. S for 2 jc. 
silver liFail Strvl-ce, 6327 OlcnwiriMl lUp- 
t.'WfO CMfilSOr I'l- 



BIG 

PATirE 

AVIATION 




You C6D eEt^llr earn from to tl2S a week In InduRtrlal 
aviation. Trained meii are badly nended. Thete anU 5.000 
luba rowdy riaht uotr fur men with quallOeatloiia to (til them. 
Tl ■ ^ 



aviation. Trained men are badly 

th 

’here Is nothing go ItirHurnr, so eicUing, eo (asclnatln^ ag 
work In this new, big lndUHtrj\ 

Get in This 
Great Induitry 
at Its Start 



Thu aviatton bocun 
l!$onnow. Theluiig- 
er you wait given 
utbtna Ik chance tn 
capitalize on ^ur 
lopportunitv. This 
ajna7,Lnetndustry ig 
fairly crying for 
trained m-c-u . There 
l-s no limit to how 
far you can go. 



Learn Aviation 

at Home to work in avm- 

c«lr UVU4V lion, you must tw 
thorou^ly trained- Onr comprehen- 
sive TOursE In every phage of tlits new 
Indiialry will give you. this training. 
You can learn It bt home. Utilize your 
bpare tlmesncl evenings to get a start 
in a real monejr-innkinff esreer. 

Act Now — Don* t Delay! 

Don't let another day po by without 
InvEigtiaatLna this big-pay Inff Indus- 
try. Thiilla, B.(lTontiire, FamE and 
furtune are yonrs if yog geek them, 
niall this CuUlpOII today and let yg 
tell you bow you can win a place 
In as'latl-oh. 



Get Baok, 



National Air Cotlegcj like, 

Departevkont A 

BetnOrd Airporl, TiHtiifilvini. Ohio. P. 0. Bri 11 

Wlthont coat or ohUgatlou, send me your hook.. My Place 
la Avldtioa. 

Name 

Btrcet X ....... . 

City .X State, 





Instruindti Furnished^ Ho ExOs CAargs 

We will furnish you wlEliout esUft charfic When you enroll hny wtruj 
men! you select and teach you t<^tay it by -OurTHril^ C.^py righted 
■Hw-y to l'*'®rn htHme-ntudy course. Thousands of men ■ 



fiomi Ii 4 :dI 



womem boya 

■. fr “ M- d*r. 



ind cJrii hinleuiifd Co plar by our iltniHilM »ethq>d- 
Vmj jMy wliiJc you IniHiiii .Ijiatruinifliit uiva JItjI. Imoo FrE£ 

CHICADD COHHCaPOWPEHCC. ACBOOL OF MIWC. IPtC. 
laag Me, HMbIhI at.,^ T94, C44««fVi ^1. 



Learn Watchwork, Jewelnrwork 

And Eneravlne Z ano trade commEinding 

® ® a (t<Kid aklfciy, and jour servineB 

always in demartd- Address Haraloclc. 9 lT Dept. P, Bradley 
Inhtitute, PEOlilA, ILLINOIS, for our latest cataW. 





NEW 

AOTO^ 

MATIC 



MDIO 6U LIGHTEI 

LIGHTS GAS LIKE MAQlG 
No Flint — No Friction 

No Bpark or ft^rne, IJKhta Inala ntly 
man th'a, jrau aLovire. jeta. and hriatcrs. 
Held directly ovtr g5i!< fli^swr. Flatna 
appears inutantJy. Absotutcly 

liale. 

LifjHt Gas by 

RADIO 

Gaft Li^btWF 



Make 



$36 



Day 



A bie 35c EirlltT, paying 4tHJ% clrju 
plTcfit, A gV-nflig easily *olr| In ada.y brings 
$ 35.00 amt eoata }>oq $EO.OO. You m;ike 
S 26.00 clear profit, RubIi $ 1 0.00 fnf gru;^, 
[»r $ 1 . 4 X 1 1 »k- iiample rluz^ti, with Bmaziag 
new BUTV-llrc sclT-senini^ ptana. 

MASTERLITE MFC. CO* 
Depl. RH U. IID L ZU SU. New York City 




POPULAR MECHAHtCS ADVERTISING SECTION 









Made Me Independent 

Learn the secret of my success* Be u Real Estate 
Specialist, Start at home in spare ftme. Use 
my successful system* Free Book shows how* 



"TTVS a cra^v 

E ^5omc■ c.if the old-time reid 
estate men. Bui wth tbtH 
BrhciDc'^ I made a net profit iif 
fi 00,000 in lesfl than five years — 
enough to make me independent 
for life. 

iSo, nn rmittfir where you live, or 
what you arc now dEsing, or what 
your ses or yireseiit age may be, if 
you want to learn sJl ahoiit my 
^^craay acheinc” — if you want to do 
as I did — ^if you wjknt to mEike big 
money — right at home — in your 
spare time — mail coupon at once 
for a free copy of my beautiful, 
new, illufitratecl book, which con- 
tains the biggest and best money- 
making business opportunity you 
ever heard of. 

Use My Money ^Making Method 

I. - - 

When I startetVin real estate^, I 
turned ray back on all the ancient, 
threadbare, mo«v-covcrcd mc^thiHls 
of the past, and ustid a simple, 
Bcientihc system of my owm whitrh 
ifl as far superior to the old -time 
methods as the radio is superior to 
the eld-stvlfi music box. 

With little wlu cation— no real 
Ci'tato exi^(>rienre, no jnoney^ no 
pull, I fltarICEi 11 new kinil of reid 
estate business which met with 
overwhelmbig success. 

If you want to follow the trail I 
biased — if you want to uj?e my 
aiTUiziiigly KiiceesHful system — 
write for my free book now. It 
tells how I won, success, how I 
have heliHi^d other men and vi'omen 
succeeth how yoil^ text, can suc-> 
ceed, bow you can liave a high- 




A i,v«U-known. CAi-CooniAE’t concep- 
Eian. of my id^p, 

class business of your own and 
m.ako more money than you ever 
matle before in your whole life. 

A Remarkable Businese 

The real estate bus i nesa — ^run my 
way — is a wonderful business;, ft 
is as permanent as Mother Earth 
itself. And it is constantly in- 
creasing ftg our gmit country 
grows. It not require years 
of siuily like [Ht>st other trades, 
buHiii'Csscjs or profcssiiifiH. And it 
)>ays big profits t<> ambitions men 
and women* Users of my metUoEls 
report rarningK of £b(MK), 

— and mote — on slnglo 
deals; as much ivs the ordinary 
iiuiti or wTiman gets for montha 
aiid years of harti wi>rk. Anti the 
busing is practically unlimited. 



Ten nillUon pro|>crtie.s are alw^ays 
for remt, sale or exchange. And 
yon can start with little or no 
caijital — right at home — in your 
spare time. I did. So did others. 

can you. &iy free L>ook tells 
you how\ 

What Others Say 

Read the foUtyidng reeord of re- 
siilia Qchit^ifeti frj/ a /Cit" luJcrs of my 
remttrkcUtle isystem. 

Anthony C. Maurelt, New Jcfucy {for- 
TiiEF barbEf), renfjrts cftrninat of more 
thnn t-til33 hb iirHt three mootbe In my 
kind pf a. bumlnpes. Kftt-C Luke 

(65-yNfHliJld widow) nayN nho fum avpr- 
(i^OO a week for the past 5 months. 
W. E, ^Loop, Penii;n.ylv'Wnia (formpr 
Weaver]!, earned f n,OO0 in li^ne doftb A. D. 
PerkiiiR, Connecticut (rpi-mre w'i>nil 
worker), reports earnEnEfl of in one 

month, J. W, Randplph, North Car- 
irtiiia frormer grocery derk), reporta 3 
fialeei in. 2 weeks that paid him 1510. ^iV. 
C. Campbell, Kansae {Former drit|;gist), 
mode real estate saics d mounting to 
in one day, 

The&c are a few aamplcs of the suc^ 
ccseefl you will learn nbout in my free 
book. Get it. Read it. Follow ita in- 
structions. Make big money my way. 

Send for Free Book 

My free book, " llow to Become a Itcal 
Estate tipeeialiat,"' is ftlled with nstcund- 
ing facts alxmt my kind gf a real CBtatc 
bu^iaeflfl. It tells what 1 have done — 
what others are d.oing-^w'hat you can do 
in thin big held of oppAirt unity. ^ 

MnU eoupim at once and get td] of this 
A^aluabfo uiDncy-tiiakitiig information free. 
For altbougb this b^x^k cypts you nothing 
it may be worth more to yuu" — j'?i nclrtof 
doffars and cefit# — than any other book 

i ruu Litve rEind. ntail coup<m nuw and. 

earn all abc»ut the “erasy scheirie" that 
Coade me iadepondcut For life, .\ddrces 
PreeiJent, .Americmi Bupiness BiHlflerw. 
Inc., Dept. 11-44, IS East IS Street, New 
York. 



Mail Coupon 

for Free Book 



I Preaidentf American Busineaa builders, Inc., 

I Capilal, 4600,000) 

I Dept. 14-44, IS ^at IB Street, N«w York- 
I Please send tne— wtttiont e<Kd nr obUeatlon — your new, llhi^ 
I tmted hook, telllDg how you will help me make big money In real 
j estate. 

I V 

I XDLme, . 

I (Please pft&t.) 

I 

I Addnsa 



,, State 



G4 



POPULAR MECHANICS ADVEHTISIHG SECTION 









EVERYBOPY& 
AVI ATI PN 
CLJIDE 



BOOKS SENT FREE! 



Can You ^ 

FIX IT? 



CflTi you. t ftko tlio "ptaj.'” out cf 
d[ffcr«ntibl4? Can you kill tte 
SHI MiSJ Y in ateeritigT Can you 
reflet TI^IING? Can you put your fiimror on eDgtino-trmibEd 
u-itliaijt jiuddHiug Or tEiikoring? Cau you pult the STARTER 
off and fis it7 Can you adjust and repair iranaimsaioii, rdaf- 
ailBs^ eUBinea and eieptricaJ sy stems? 

These Books Tell 

HOW! 

Whether you ore a mechatiiu 
or helper^ expert or aiude ntT 
auto owner or driver, by 
all HidaDB take advaUtaRD 
of this opportunity to see 
a^d tj:«e the Isreataud moat 
complert library on AUTOS 
every published! Rujlt by 
eLffhtoen of Antorica’a flreatsat autpiuotive engineera. Simple 
onough far men withliLlto schoolinff to undersLatid,. yet in. 
daily use by thousands of engineerat aer^iee station auperin- 
tendenta and foremen. Tells you how to do any auto job 
JirOliT tlio firat time. 



BIG 

VOLUMES 



5 

WV 2400 paflMT e^«r 
aOOO illtisuTitboM, 
wiriag dlftcrwm. iihiuJei- 
me nt cbiiriid,elc. UciX.UKa 
ediLkia -tt-llhAeltl-ntaaitwl 
flexible biniiins.» Bei^t 
FHEB ler 15 days' asa- 
If bat 

oolleet. Il k^t, 
peD4 anlr S3'. al't«r IS 
daya tbe-a S3, a Tnoach 
ciDtil ppeckiLl blvertiainc 
prkv, b I».uh 



Don’t “Study”— 

IT 



Th« UQ-bUlknb daFlar auh> induatrr 
o-tle-ra rich nrixM to tiiDa with riun'ptkHi 
egotich 'm r«blLy Im ta >11 brmbeh^ af 
biitaniaLive oioi;bnqic«r A better iel>— 
higaer ixiy-— th.« to ao in w buni'^ 

Rea ler reunpif and a abare oE the 
arn waiUDfl for any lunn 
‘irhe nvnta half 'LriH to improve hie 
abiilty to lorvicer And hirTv'ii 

tbe cbula<(. wvj^- — ItD t«cEJatii 

Ritmoriiinc or Inwi'Cnie. JUST LOOK 
UP the facEe you seek. Ydll'IL fviil ihe 
aoiin-nr to juiv ji'jto piK>bleEa Utiirall? 

Amerfun Technical Society 

Dql. AC -1 1 Drtnt in. 4 »11l St. . CUuit, 1 iIh 



DON’T SEND A PENNY! 



A merfcBii Tachniul SUciety 

Df»1. A019 Dhnl Art & Si. diap. UL 



AVIATION 

a O O K 



T would lite to ene the new t-volame 
editioa *f yout ADTO BOOKff,but with- 
cut obliaacir* me to buy thern. 1 wilE r(ry eba fe-w cente d^liynrv elL»rae« 
onEjr and ill c-hixee to, I wij] return tbemeipiTew collect. I [ a. Iter ISdnya 
uee I prefer to keep tnem 1 will jiriid,wu S3 anij pay the bnFanre nt Erie 
ra't4 of anl}r K,1 a motattL.uliTLl (21.. SO wjnaid. j'leane LPcluda a yeat'a con- 
iuEtinf rhflftlJbet^(hipJrwiL*hil tnrd ".1 Ki4 co«l 



r.ana n j. cniXMe vo, j wijj return -Liiem exprew c 
I prefer TO keep rtieni 1 will ernd.you S3 imij | 
I cf anl}r M a motattL.ulilLl (21.80 wjnaid. J'leon 
iULtJnc rheRLbe-J-abip frm, ariii irird ".1 Ki4 PJ-CI.V 
after I notifjT you t wiEI keep the booka. 

Name...... 

Addreae 

Ernployer'a 

EmpFoyer'fl AJdreei „ 



$larta You. Let R-C Bhowyou Flow En i^nako hijr rnPRCi^ylo 
tlio Hatter y c: largl Rg bttfll JicHH. I’lie prepanvlalreeb^k 
explalninir all detalla M y q..AnE0r la yeam a head. Of PEtlP 
nary a^nsera^^wlll hancHo SO iriir cent more hacterkcfl. 

Gel loti^ a Melnafa af yooT ewD with a *arr uiull 
l□re■ta]et1iU wdte feririr h«k t*d«T. 

C. r. Holmaa. A’fflfllJwirF 

IKDEPEMOeHT ELECTRIC WOHU 
DeaT. P. H.. 51TO H«F*na«4atf Ava., CMa 






M«rs«: ttr Radi* 

with Omnigr aff h 



AT not j R. [miFi and uliirhily la c4 onlLrtiilihl 

njrtWirtuhjrM-c. ■L'KLfccj'flAf U .pd plO BJfOnr WAtK 
t^EmU n:ai nt klUimfM. Wnrid’* AubbT ft>f 2d yi^. Thk 
lUitoifiallcOpnnIxrapli letchehi'C'itekpdLj' nnd abt'ipiT 

fInieltfilA Mil. Tin,. llU E, 3*FJi f. I.. Sr 



ATTRACTIVE 
NEW BINDERS 

For FopoLir HecbanlcS HagulBC 

In your choice of colors; blue, 
Ereeni browRi, red or black. Wa 
reconkincnd thci^e beoutiful snd 
duroble art binders to libraries, 
bchnolRi rcadiufi roams and our 
readers gcRorallyp 

An Omamciit To Anjf 
Acoilliif Tobls 

You bo daligbted wUli the 
artistic waterproof covera i r CDlaTa 
snet other improved fcaturea. 

FopnLsr HccliuiLct Company, WO Ed OuLsrio St.. Chlugo 



Paatpald 

Your [tame In fPtd 09 
tlio rioDt cover for 
iff additioRsL 

Adflrsfia 



Build a BOAT 

How to Make 14 Kinds 

H you want a bf^at, you can ss-ve aeveraJ dotSsra by rnaklm it 
yoursfllf. Of yOU can pick up nionisy OH the Hidfi making braiffl 
for youT frientlfl. BeaiucB you’ll hsT^C' tiarreli of fun.^ Every- 
thing is inodo BO simple and aaay in Ee^puJar Mechaaica Boat 
lioo-k, Curnplcte and almple directioits aad necessary LLtuetra- 
tiuna for buirdiijg thcBO buata and canoes: 

Rowboat suitable for ouUxiard motor. Canoe, Whli 
<N-ft+ step hy df opla ne> . i'ortable Cafivae Boat, Fast 
if.ft. RuuabOot Mntoxhoat, Cabin Scow driven by 
auto cnfilne. LooA l*laiid Scooter with aera-ptoiiellerj 
Portable Foldinfl; Boat, Couvenlblo House Boat and 
Camp. Sca-GuJ] (Bailing boat), Pllo-D^ver PiuU, 

Enei pen sire Mvtor Boiif, Potver-D riven Catamaran, 
Ftshlnrt Slellih ao4 Boat, fn addition there are Vfli- 
UBbte Instructions fo r calkin ft, repalrlnjl, pain tin ft and 
mahinft boats watertiftht, also artlclev on 
pickinft your caaoo, haudllnft and flttluft 
outboard motors, layJnft up for winter 
and in akin ft a tioat trailer and boatbOUBR 
for smal] taooc club. 

1'hie book, togofher with. Itfl oomiuiftlocl. Outdoor 
imports (coatflinlng bundredis Ejf practical pJaan 
iiud Ldesis on BpnrtG, jmieefl. tours and ‘camphLg), 
will be pent to you O. O. U. U you live auj whera 
In tbeU 

Just ?enrl a note oiylng you want the Boat Rnnk 
and Outdoor flpnrta. wtien they juxlvo. pay pyst- 
man J1.9S add the poRtaftC- K outoide the L-. rt. 
remit when ordering and lacUiUe 15 centfl extra for 

posuifteL 

POPULAR MECHANICS PRESS 

R.om Pft, aOOE.Olrt.Ha CHICAGO. IL1. 



Buiid 

Your 

Own 

Boat 



AVIATION 'GUIDE FREE 

With Auto Books! 



Far a liEnicod tEme nnljF 
. ftcB iMsior — 



will nTia crkfalutriij 
tiwisr "b«t apller" 

■unnCiE a vise kin bookfl:, 

fuLt or tbiB liLtHt df^oe oa nniMi^Tti aiir't'n.Ct., 
airplane nioiors. conirol systcEns, JfwcrLg on 
flympr. Written iis «impls, riioFi-tectn kal 
LiLDHcuiao. ^iwriallly for 1.v«ainn«rs blapnlnit to 
into CviaLtDO. M autl coupon , SAnd no monsy. 



Su 
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AR¥ GOEBEL 

WORLD 
IS NOW TEACHING 



FA 

AVIATION 




C OIjONEL Arthur C, Go-eh«t» win- 
Dtr thr I^.OOU Dole race 

fruTTi CalUbrnla to Hawaii; holder of 
the Tranecontinentmi AirReeord frcrT> 
Loa Angclca to New York; winner of 
countlcsa other eviction events; ac- 
eluimcdthc ETcatcat^'stuat" nicr who 
ever Hew s ahlp and rccoEn^^cd by hia 
fellow aviators as one of the Ereatest 
pilots in thr worlds has orgfanlzedfind 
ia now personatly' teaching; aviation 
in hla own ^tiooli The Art tjocbel 
School ofFlyinEila KenBaoCltyt“Th.e 
Heart and the Hub of Aviation", 

The Goebel School ts or^anlEed and 
Conducted upon the aame thorouEh 
and cEHclent baels as is uaed by the 
United States government In training 
student fliera for the Army Air Corpai 
TcKtbooks.chop andlaborntory equip- 
rntnt, instructions, training pTanes 
and every feature of the Goebel echool 
are baaed nn EQvernment atandarda 
and riEidly meet every requirement of 
the Aeronautica Division oftheUnited 
Stales Department ofCommerce, 

Army oHiccra on leaves □fabaeDceare 



in charge of the important depart- 
menta of the sehool. Other depart- 
ments are in charge of aviators, per- 
sonally Selected by Colonel Gnehel 
from the wide circle of friends he has 
made in hia more than seven years of 
practical aviationp Each man is on 
outatanding specialist in hia partku- 
taeheld and has been chosen for his 
person sli quallHeations to Instruct as 
well as his practical knowledge of 
aviation. 

The Goebel School Is located on the 
Municipal Airport, only ^minutes ride 
from the heart of the buslncaa district 
of Kansas City* The Goebel Plying 
Field is privately owned and, la locat- 
ed 21-4 miles north ofthe sehool build- 
ing, hongars, shops and dormitories. 



Colonel Art Goebel ia personally In 
charge ofthe school. Associated with 
him are a group of the beat known 
business men and civic Leaders of 
Kansas City. Everything connected 
with, the School ts modern, up-to-the- 
minute and the best money can buy, 
as well ss bring personally selected 
by Colonel Goebel whose many years 
as a successful aviator have given him 
an unusual knowledse of the proper 
training equipment necessary to teach 
aviation. 

Let Art Goebel teach you to Hy— learn 
aviation under the personal direction 
of an aviator who haa earned a world- 
wide reputation as a flier— and then 
step Tight into aviation yourself— the 
world's moat fascinating^ Interesting 
an d best p ay ing i ndu st ry — an Indu at ry 
whose g^rcateat need i# trained men. 

Aviation needs rou—waotayou— and 
ia willing to PBy you more far yOUr 
services than y«u can earn in any 
other industry to Start with— an in- 
dustry which is Seeking high salaried 
executives which must come up 
through the ranks of trained pilote— 
opportunity 1« eaningyou. — gei aiarted 
in aviation today by sending In the 
Attached coupon. 



Colonel Arthur C. Goebel 
l5l West lUth Street, Kan oaa City, Mo. 
Dear Colonel Goebeb Without any ohligation on my 
please aeod me additional information regarding The Art Goebel School 
of Fly lug. 

iVame— — — 

Address — — 

City — Siit t — ' 







m 



POPULAR mechanics advertising section 



DRAFTING 




Learn at Home 

Drafting pays good salaries and is tte stepping 
ston^ to even better positionsi Many leading archi- 
te<cts, mecbanical engineers and electrical enginerra 
got their start at the drafting boards 

There is no easier or more practical way to 
learn Drafting than through the home-study courses 
of the International Correspondence Schools, Em- 
ployers are constantly writing us for trained jnen« 
We receive more calls for L C* S. draftsmen than 
for graduates of any other course* 

F. E. King TTM ‘^1 poorty paid clerk^* when he cnronetl 
for the L C. S. Draft ins C^jursc, By study, iiiidustry, and 
reraei cratice he hrcanic Ch[cf Diaft$mjin oI the U. &r Sterl 
Furniture Company, of Syracuse. He is novr earning more in 
a day than he used to earn in a veek. 

A. J, Hutchins became Chief Drabstnan for the Atnerican. 
Slmw1>oard Company and increa.'ied bia E^nLiiy JOQ per cient — 
also as a result ot 1 . C. S. Training. 

Tu.^t mark mail the coupon and we'^H g^ladly you 
a DooklcL telling all abaut lbs I. (?. S. cuursra m Drafting 
or other iubjcct In tihlch you are iisteresled. 



tNTERMATIONAL ConRESPONQ £NCE SCHOOLS 
Boi 5629 -F, Seriiittn, Ptent. 

WlllHMlt Oast <a olnlE^lAtLon on t»r V*Tl. Iihuso und HID n c4tiy 



a 



□f yuur ifl-THtgc bwUiltft, "Win 
I an flUiilir^ lor llh; lU^jItEon. 
haTH ptiH[rcl nti 

Methanleol Oriwing 
Drtrttifiaa' I Cnum 
n Arcfafteet 
BuLtJLni:; PArtertan 
Cummsli Rutliler 
ContracU^iv ami llulliler 
SiruiClurs] En;rlncfr 
FTIsclciral EngJtieer 
^ Elcftrlral Contractcir 
_ Flwlrlc Wiring 
GlH-trlc MelUiniT 
Electric Car Runnling 
“ Tf'legrarh Enilneer 
^ Telephone' Work 
^Teehankal Engineer 
Machine Shejj FriMitB 
Tonltnikcr 

□ I'uiltmthrilteT 

□ rivll Enclneer 
Suriiejring anti Mapping 
Pddga Engineer 

" flHS Engine Orwrallng 
J Autniiiotille W-i^rk 



Wlni and Why/' gn^i telt me TiOv? 
In tile auhjoti. befoTS whieti I 

B Struetural Drafting 
AnhitecturaJ Drawind 
i^ATEitLon Engines 

number ami! Fitter 

Plumbing Inaiwrur 
Foreman Plumber 
Heating and Ventnatlon 
i^hrot- Metal Worker 
Sleam Engineer 

E - Marine Engineer 

Hefrleeriillon EivgLne^f 
JR. E. Pioaltlont 
P Hlghwgj Englnwr 
JClHimitlry □ Pharmacy 
„ Oful Mining Engineer 
_ Nrcvlsatlbn □ Asiayar 
□ li'im nnii Steel Worlicr 
□ Train* Oi'ergser ar Supl. 

□ Cettfin Mamrfieturlng 
IVaplen Manufartprlna 
Agrleutture □ Fruit GroTTing 
Pcmltry Farming 
J MaChematlcB □Radio 



BUSINESS TRAINING COURSES 



a rtUelne^s Management 
IhdUairlal MitnaE-E^enL 
jPeraH,fhne*l Minagruiccii 
Trartc MBnagemml 
j AecpunElng gnJ C-PiA. 
Coaching 
I Cent A[:eDuntlng 
I Uoahkeepl n g 
I Secret D rial Work 
iSpanisti G French 
J RaJr^inaniihE.^ 

I Advert DltUl 



B HuaineBa Cnnespnn^encf 
StKJV Ciinl DRd Sign 
LetTeting 

Stebegraphr and Tmine 
hngll Rh 
Civil Service 
Railway Mgll Clerk 
Malt Carrier 
Gridn Subjects 

High School SirhJertM 
1 1 1 u Kt rai inR □ r>i rtoonlng 
Lumber J>ealer 




Cltr-M"..-. 

Onupatltin 

it ytm fr^li#e f*r (■mn'Tifo, lAiJ e*wpi?ii frt ihe JeffrfiflfJijhniil 

Cerrtipond^iK« Vmadtan Limited, AfotifrAiJ, Canmtd 



It 




SENT ON REQUEST 

Helpful dlttiCUS^flDn of tCtlR important 
probl(>m aud of crowll]4{ at Voea- 

tlonnl Trades — Median icat D«ntHtry. 
Of Intofesl tu tnen of nJl fur 

BuUCtLa 2 . 

BODEE INSTITUTE 

17&3 Ntw Tnllc 

POti N. Mmtd St., PJululidohia 
gj Ci^uTE £t., OruukJrJi 




1*^ BECOME A LIGHTNING 

TRICK CARTOONIST ' 



It.'tKl fer Laugh FVodtidDr Psuerui of SSTrhck r>r»w- 
iiiEB w Ltfa i■■^nIcttanA. 0*lalV4 *t -tOiaU- T*Ife hupp I !*■ f {*■., 
BAtriA ART SERVICE, Dept. I , Chthkoah. WJc. 





fte«s no loiign- If you w&nt the muacles of Doro ulwi. 
iiero'g your opportunity to realigo your 
mu-icte dresiuB. Tlits putverful che^t devel- 
oper Is specially mode, imutmuch ph it baa 
doufalQ strength cables whleh nr« ndjiitt- 
abla up ts 3 lSlha, rethlAnco, Each onblo 
ia niiar«nt«*rf to hare At If jiftt fifty atrands 
of the fTrkhcat &iu] AneHt rubber procurAble. 

This menltja egtrh strength and oxtra wear. 

With the CQUr&e of tnAtranttona which va 
furnish without cjiira cofit you are amilly Hhowr with pic- 
turPA how to devAtop your chesty «rmi, In'S* And tour 
entire body. Act ftt Onoo Uhd Wc will ahlp evcrythlns tQ 
you for the special priee ol $ 1 . 95 . 

Tlia alwTa nffar Ji in dhf fiTTMahle oliai diTol^T^ 
It v*u ^rdHT enr tfo-p^lile nrrojxfr., wr wP| 

only pnr.|i| 4 l« [^UT lKld]r bUL 

■ €J ™ iO i»l.Nn prf«T|1. f HI, t™* wij K A tikir 

D-r pAl^liEau liKivd Ei.'r UdiiAUlilHE 

IfiMfirlul crliji brq rnr^rhii. ¥.(, 14 . gal a|l 
tl'Ja il tb* ■pibaUr 

«r bbijr u . 04 . 

SendNoMomy 

Mark "'X” ia Ob-uimb 
aLuh'Ibj lirhkthflHtraF irau 
waiii. hi - > 

■.nd iddrsM ajiil ru<h 
■t^iupoirt t.a 1 * 1 . Wb wJIL 
ihi|i la yau b(T rrturD 
miiil. 1^7 i>DP[ciiBii 
erj>*e 1)1 u« ptMliiL* aa 
arrivn'I. WfFiirj ly*)-k 
Jf hAil.C'nt jic[j . 






Cruiador Apperetiia Cie.* 

Dept. llj, 

44 Perhtr M ■ pleakeod ,1 N. J, 

I have chtrakefl Iwtbw the ofifT that 1 acoept. fl*n4 thia t>y 
relurn mail. 1 wl3ll pay postman ynor apecfal price Pl“n fow 
cents pOatlMCe OP arrival- Is lindsnitDod my moriBy back ff 
I am pot entirely Bailfliled. 

□ oner wo. i. — Flve’Cabl* chest expander and body huUdear. 
oouree, ! 1 .^5 plus poslage. 

O Offer No. £ — Ten'Cable ehcfll Expand cr^ body builder, 
course and a pair of hand gripe. 13.95 plus posLAJlC. 



Heme, 4 , , 
Street.... 



City. 



Slat*. 



IIJ 
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For a BtC-PAY JOB in 

ELECTRICITY 

NOW— it's easy to get a better Job with bigger pay — to get ahead — 
to save money— to become independent: 

Everybody agrees that the field of ELECTEJCITY is where the real 
opportuoities are today and will be fort^rs to come. And here Is an 
amaufig new way to sure success in ELECTRICITY* It will startle you 
with its improvement over old methods. 

Now you leun from MOTION PICTURES in your ownlicMnc. Yon get *175 

UeVry muriOD picture tniL^hinC withouC extra cbst* You axe furnished thousands of 
feet oi Elm.Y ou watch tht motian pjeturef. You see BiBntdyramos in operarioa, uov- 
i XI d iajgram s. t raiacd me n ar actual elect H cal work. J c's so plain, aod easy any one Caa A 
understand. Wbac yoiiT eye seesyouc iniod remembers. Jr's j use as easy as it sounds, 
Students everynhereare enthusii^tlc, Ynu’wiU be Coo, So losc po time in findiuB . ^ 
out ail about tht& newestp quickest, easiest way to train for a big^oocy job. 

Make $M to $150 a Week ^ 

Thou Sands of trained men ?re needed i n the electri cal fieJ d. Demand ex- 
ceeds supply. £60.00 to $150.00 or more per week Is common. You * 
can Bet m on rhis bij: m 9 ney. You take no risk. We pledge In 
writing ro giveyou the training and employment service necessary Jk 
to gee a better job at bigger pay or you need not pay a cent. ^ 

ItfA-W CaI* costa you noihin^ to get ^ 

AmC Iwr all the facts on this remark* 

niri 17111P1? ItAAlr AblenewMOTJO*NPJC' 
mg IKIOH, TURE method. Ou 

big FREE Book, The Film Way to Bigger Pay* tells you ^ 

jusc how we train you far a bigger jub* Send for it w V" y A ^ ^ x 

today* Find out hpw easy it is to_^q«aiify for ^ ^ i‘' 

^ I® aP'' ^ 



OLD 



NEW 



NEW 






The 

NEW WAY 

It the Best Way 

JufftaS theEiafit electrio 
locMinotivfiB of toilay ara 
Buperiar tath€ first wrt0Bzy 
did atmmi CTVKinca, Aa tti^ 

ie sv,1fc«!r ttian thn tony 
Esjirniii. ^ ir aur 
MOTION PICTURE elec- 
tric trajnJngquEcker.tHltei* 
and vs^ict thnn the Old hnxd 
Co leam boolc metboda. E. 
A. 11.. Brooklyn. N,Y.,afl]ra 
'"I AnnkHd LmonNo. 
t today and ■^^-rulnly ean 
Umlt^ratatid now wby you 
claim yoer coutno la bo 
eapy w k'rttrt. Tbo Almi 
uiBko itesfly to araBp 
iDirtL^* 



the t>jg moDey. Mail coupon ai^ get the facts. 






»o 



THt »• V.V 















[ 4 ^ 
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1fi>u Can Learn 



HYPNOTISM 

,,.orNo Cost 

lijFREESDas's! 

|>o?^'T be unpopular. toOEWJme. or unbappr a mlTiute lonEor. 

Kow you ojWi mulLe youj ILIei whnt you wuut. It tu bo — nour j«mj 
can win adnilmtlou, suecca: and Ula nnonoj — thmuah thq fibruni;o 
power or ijypnotjsin. i'll show you tow to hhc thig Iirpflt foree to 
Lelp you maiter every iJtuatluii or rttf Trial tff 

In >uat& lew houm I'tl teach youttc h Ld Jen secrets nflfyprvotlam 
— ttio UteLhoila ilgeil by tte (Trent optjrUtiNrfli —tbc amnaHis tilings 
you can neon turd Lsh otice you u nUeraland thin mlehty imweTr You 
can UHO It to overniNme obstoehs. achieve your Tbndeat amliltlong 
and bDcome MA^rpElt oi yoiir<ml(, frlrtldn anij OujUaLiitntoea-' 
either sex. fico lor yoiimelf how Jly ptiri.iClHni can hantitb worry 
arid Oppofflitkill improve your mco-mry — ioereBse your rarnineij — 
and /orce oLliCTB to elVr you the goad thiuRg I a life you deflervel 
In liiK Rtartling NBW hoofc TAe Sflemfe of ffvpuollsm. the world 
fniuoun hyinn.itinl- — PCniT. L. E. YouIjb -- revcalg the mget carcfiJJly 

! ;uitrdtd si.-crci-'i or ini3 rnseJnating wil?- 

ect. 11.0 ciihT only c!([iLa[ng t]ie Tnethnrls 
of luibNl typnoMale. atop liy atep-but 
Etills cli'iirly ail nljHjut ite nini; dUutcs of 
hyptKJtlfl.m. the Hyprujtie Mirror. 

Mental Telepathy, how to select your 
mihJecTa. nnhtnetir Healing. niethiMs of 
hypnrUljliiiS. fw>W to waken the sul>- 
tecL how to make money out of 
hyponugin! 

Try 5 Days FREE— 

Send No Money 



iKMik wdl Qulfkly tc-itrb yaiL ihf 
byeBDtl^hj. Oritc Mrr will >?m 1 you ■ cop* -uiihui 
tkiw ^iit Jo SI maty rilu aiiiid Tn*il e1 



Sd irOn'fU«Til 1W IIm( Pfnr. Vtniiii' uid hjh^ 

'hiiul 

IHy cll^ aiud Tn^il Etif 
Huixjfi bc'lov' Whn th« bwk amvitii ja&y thi) 
FK^mMI 1K» iptT»t IdW JKHW- «1 ^ui (rv 

f^n'i ■ iKMi^iE'. Tli'n EnE tirp [ttnif-f* qiF 
li^TH S I|■]l'■1 II nmE "rtit WEUfn. 

iK »™( [mnnrtjf vi|l nlliriKd »t 

Mta.lL ElW ^0uj>uh. 

KRANKtlN PUBLrSmNC CO. 
Dept. K.^70., BOO N. Clark jif.. ,Chica£a 



Myg(cii:eS of Hyptio- 
tiam RuyewJtMl 

now lq Tlr[iEtu4.iM tat ta r.ltaiiM 

Sii^MaLiUe 

lL»r t4 ll]i'piKitiH 1>y 
photH- 

Hi»it toUlvr'CLti bulEifitaltamnt 
to Mtakfl OeIice* Ob<y 
¥au 

O Y*r I rt ntad Mtabil* 

Ueht ta da iJou'ni ei ilyi^ 
D44M F<*ti 

Vw lljEjiMttini Id Dprrta- 
Lio&l 




Franklin Pixlilliitfiln^ Co., Dcpi* K-70. 

904 N, Clark Si., flhicako 

nfNK »hd. ini ymuf tamnijtai; n+W lAiit->rLr fif kir IVnf. 

I '[ finl? *2-10 ?l«. IF 

I ftUi bM iiALlfln^ Hfl'e^ j di.yi Erial., | wn^j n^^uxb tbt |ibNi 4 4 uid jvy En rprivEnd! 






SOeii 



Tavk , . 






Tf i-ju ftrn l\\^ c« fm out CMwia . . ^ 

Wy <isnkr«r}r CiitfloriMTA Lkiiiak^j^ C S, PMid cnih wilili 



rmV[m, ir-nd SQ W W ill'h y^ll^-rn Ei£AL ird"U 




Aine y<ni aginA too soon , . , a«trlnft up 5 to lO 
llmea at iiJiiht . . « Ja vitality ebbinfl uteadily 
away ^ , . are you delinitcly on the down Arade, 
bJue, depreaseat subject to clironlc 
constipation, chronic fa tloue^ backache, foot and 
left pains? Then look tu th« vital prostate i^tand. 

New Facts About 
the Prostate Gland 

In men port 4ll, da you know that iheae Hymptamn npg often 
the dlriNit T<>«uJt of prcwtAt* Hlftdd fMlute? Are you aware that 
thcH' symptoms fr^uently wwfi of the most critical period of a 
mun's tile, and that protstste ttoubie unchecked usually jtoes 
from bad tu wi>i^ . . . that it fre<{ijieid]y teadn to yearg of 
fruitloKS tTeatment and evensuri^ety . . . that it even threatens 
life jbaelf? 

FREE to Men Past 40 

Np man pnat If) should jto OH blindly blaminjf old age for 
the^e distre^iniT coaditiona. ICnnw' the true meaning of thras 
aymptoma. Send for a new. Illustrated booklet, '"VVJiy Many 
Men are Old at 40,"' writ ten by a well-kuowrti AmeiLCiiu 
Srientiet, and pee if these facts apply to you. 

Natural MattiOfl 

There is liltlcr or noUiing that medicine cun do for the pros- 
tate gland. Massac is ftiiuoyEnit, oipenaive and not alw’ayo 
E''(Teeljve. Now this scientist hss perfneted a totally difYcrelit 
kio'ii of treatment that you ean use in your own home. It em- 
plnyjL no ■ 3 tugs, incdici nc, or violet rays. It PtiniuJntea the lilal 

f itostate gland in a new natiiraj way, and it is as harmlesa a^ 
irusliinE your hah. &0.000 men have used it with remarkable 
rouilts. 

Swift Na.tu.rA I Relief 

Nnw physic] ana ami Eorgeonp pn every part of the country 
are reconimeiLdinH this non-medical treatment. So direeify does, 
this new safe treatment go trj the prcj&tate gland tliat noticeable 
relief often foJlowa ovcrn,i*tt. So remarkable are the re-piilto 
ihjtt you can It under a guarAnirc tliat unless you feel 10 
years younger in 0 days you pay nothing. 

Scienkiat'fl Bewk Free 

Send now for this Sciehtiat’s free book and learn these new 
facta about the proatate gland and old age ail men la. 

Simply mail the coupon to W. J, Kirk, presldeptf 2 1 2(1 
Morris. Avc,^ Stcubunvillcj Ohio, 



If you live Wegt otthe AoeklCB, adilrasg The Electro Therm aE 
Co. 30^ Van NuyH BulEding. L>cpt. 21-W, Loft AugdCS. 
Callr, In Canada, oflctri^ The EtBctm Thermal CO.. J>eSR 
;Jl-W, (53 Yon(te St., Toronto, Unt., Can. 



r W. J. Kirk. Ptcb,, 2129 Morris Are,, *1 

I J^ieulxmiriliie, Ohio, J 

I Wltliout ob^lgatEon, kindly Send a Jfen copy of "'n'by I 
, Mmiy Men ore Old at 4U.” , 



Natne . . 
AddrvaK. 



I^Clty. . ... Mti 



MtMC, 



“J 
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Stroll ef or t ism 
Will Make a 
Man of Yon 



STHoNaFonr 

Btiildeir ot 



Send For My FREE Book 

ThI?. htjofc of m!^ny pjviEPs nnd doECTis of pi et Lire* teJi* of my 
wonderful experitnec — liuw I bccmiie thp ootabandinF afhletp 
of the ^rfnrnL]i]jt fpHt? others dcire<l not attempt^ bow 

1 turned the K nowledlbO j^flinwl through tic^-elopiuK [[],V own 
body to the benefit of othoiR, and then Jlcjw STftONG- 
rt>RTISM wfia e%'oJved. It ieUs wbat 1 have done For othcTSH 
what I eatt do for yni]. It doesn't nii nee wiirds. It teUs plain 
tnitha, “it/e'{i niUTirfJ Thrornrh Sirov poin!-a the 
w'ay from diHeiiae and wfrakiiE^s to health and Ptreneth. 
It ip priceless. I'lJ fiend it to you on rftiuc&it — i-KEEl. 
Write for your copy todu>\ 



S LIONEL STRONGFORT. DIRECTOR. 

Physical and HoaltK Spoeiali$l 
OEPT. NEWARK, NEW JERSEY^ U. S. A. 



Si 



Your body oan bo ami should bo dynamic in its energy and 
powerful in every niusole. If you are a weakling — make* 
believe man — a skinny, fla)>by ontiit — it^s your fault and 
yonrs alone. You don^t have to be a weak, nervous, use- | 
less fellow. You can lie strong, muscular, full of energy — | 
and you will he if you have the sand to follow the path 
thousands of others like you have followed under my 
guidance. 



MityVjt^ you art* ojtn nf tho.'ic followsi who liavp thought they could run 
wilt! wHliont. d^Kt riietive results. Maytw you've g<me the sj>eed limit 
ill the uf4e or abuse of your i>hysical powers. Maybe you thought there 
was no end to your vitality — 'that you could go it rfay and night and 
dissipate to vour Jieart'.^ c^onteiit, Now you know better — you've 
learned your lesson — and what are you going to do about it? Til tell 
you what you can do. Ill tell you what Fve done for weak men all 
over the world. 



Men who were affljcteti with all sorts of ail- 
ments — annoying, tlestroying vvoitkiiessoj? — 
men who -were asliaracd of their lack of staniiim 
and muscular power — men who had welbnigh 
given up hope of ever being strong again — these nirn — thousands of 
tliem — In this country, in South America, in Kumpe, in Australia, in 
Cuba, 10 India even — eame to me and tlaey were put on their feet, 
restored to health and strengtli and beeame men wlio were proud of 
their physique and wlio feared no one. 

If you i^ ill take the time to read some of the fine testimonial letters 
that come fnim pupils everywhere you Mill realiue the extent of the 
^>od iiiat S'ri{(>yO ]jas done. You will have no doubt of 

lbs value. You won^t liesitute tes »r*I*ly it to yous'ytdf if > oil want robust 
health, vitality and nmsvuLir strengtln 

T1 Jt rti-ii in over yi;>ftrg I htivn tleVOtiHl niyMlf te the fll*- 

**•* m velopmOTit of Uien^s bncJtCF into fine wppcimEna df miin-. 

BAdV Buil'diflff huod- — not that ihey ull wanted to be 43.thlet-ef^, but 
w j bec^iijne they wanted fcd pi*fiseBe full pliyiiiieal powers 

men. No one in lili^ton’ brL^ done 
Tfnore in the wny of body buildira anrl rpH-toFiUioii;. 

Vou rj;itl j;ct rid ol Coilii I i pfttLon , CutuTrli, Nervous cietnir RbeiimaTi^liii IndiEes^lloni 
GyijpepRia, Weak liack, Tniiomrij:!. 1‘alpitiittoD and n whole :'trini! o!f other ailmentK it 
yuu nill twkp up St/ongforti!?rn in dewi e.3rne::it, 1 ivapt to hrJp you — and I fkll Lelp 
you tl you «ill Hive me a chaitee— if you will write and teli me w]iRt troybJra you- 



• ■■■■■■■■■TpaaTPfK-R.i^nd f?i« Coupon.' 

Free Confidential CvmsuUation 

Vtr+ l-ionet Stfan^fort. StronAfort InslifUte., fl.l*. 

Newark. N. J. — Plcaitf isend me atraolutely tree mj- copy ol 
your book. "LIFE’S t^JERGY rHaOLlGK STRONG- 

FORTlSVi"' prjniett In , . EnwH^fh OcrrEiali 

StpHiilsh. pne-i not place me uofler any obUHatloTi and no 
salesman ta to caill on irre. I htiVC TurtTKeill (Xj bfJ'pre We eub- 
Jecta Ln which 1 am tnutit aitenMtCNi. 

^ .Cutarrfa . . Gansrlpatlon 

..tOildn . . Rneuna^dtlim 

. Nervn-usfioHS 

..Hcadafhe ..Over weight 

.auptorc „,w«alt lladc 

. . Tliiiineia . Weak Eyej* 

, .rimplas ..Short Breath 

..Jnsomnia ,.We*tHeuri 



. ..Lunft T njiubles 
. .Round Shoulilern 
..Stomach Disorders 
. . Inorcaii^d Hei-Hht 
. . Miiteuler ll=- 
Tu'npmaiit 

, Strenifth 



Other Allrmcfita . 



Xauie . 



OeeumiUon . 



Street, 
City . . 



. stuic. 
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r Li et a LtO vern ment jon 1 

erasiKid SLaLtrics, atcswly work, travel, gofid 

S iy, T'll Ejelp ydu be^nini^ 
otiac C krk , Ra ii] wny PtJiita 1 Clerk ^ 1^3 
Clerk, CityMiij] Ciirr’CT, wTO 
Rural CsrrieT“^>rany otl’icftiDvcrn- Tra 
nioiitiob you wfttkt. t wftfl SecrttHry- V 

Esaminer of Civil fiorvire! CniTmii!Hfiion 11 

3 yi?Sj:aF Hclvq bel)>fd ihoueands, 1 

Now FREE 



Wright 
Flying School 

ST- KT--MO. ILUNOta 

Send roe yailr FR EE liti^fature on 
Wright InJlviJual Air Traininii, 



Nam^ 



Addrasa. 



Town 



HOW TO BECOME 

a.rL 

OFFICE MANAGER^ 



19 rlie trdfr ofa illuatratad bDOklatu 

fuUy dascri t)i.nR a n«w Course in OiSce 
Ma.aajtemeDt. It taIJi how you Can easily 
qualify for this intcrasdnffi, Ifif h-paid pfO- 
(Cssioa in your spare time at homeir 

Stndf^r this FREE JRook 
NooMigadoD. Simply write your name and 
address along the margin of this pa^e and 
return this adverdsemenc to 

Internalio tial Aceoti iitants Scfcie ty , I □ (X 

A of ths 

Alexantler Hamilton Institote 

^ I>«pi+ -6, 31 1 1 !$<. M.icbi|;im A Ch 111 , 



I F you have average ability and are serious in want^^ 
ing to learn, Wright training can give you a big'^ 
paying future in tlie most imeresting work in the 
world I Aviation is a safe, profitable bminess, needing 
h uj^dredsof pJ Ic ts, fac tory men, inechanicaandotltcrSd. 

But to succeed you must be trained rightl You must 
have the knowledge and confidertoe that comes from 
[ ndi vidual T raining by such pioneer air men as J . A . 
Wright and his associates. The personalities of these 
nnen inspire you I Their individual teaching makes 
your future assured i Here you will fuidnohugedasses 
or mass methods. You are not asked to keep up with 
more experienced st udents or slow up for others , E very 
par t of a via tion , mechanics and flying, isniade so pla in 
that you are sure of yourself in the shop or in the air, 

Wriglit Training is Safe! 

The Wright Sc]K>ok with its complete ^roond laijd flyinff eqvcF' 
merit, 19 sway from big cities^ rivers and mounE^iq}), with level 
landing fields on all £id&s. New, U, S- liwnseci planes and veteran 
pilots muke safe, certain and correct. Every course is 

guaranteed. You come out a skilled aviation e^ipert, able tn 
moke from 550 to 5200 a week, Wright individual training has 
done this for others— Jt can do the same for you! Take the first 
step toward success — ask for our free liter ature! 

" / have be frt trai»iRg flyers for over /ilK years '-and nol 
(me o/wy iii+dmtJ Acis/diieHi to pass the U^Sr Depart^ 
trtenl of CommeTice Wright 



HowTo Secure A 

GovemmentPbsition 

Why worry about strikes, biyoffs, hard 
times? Get ^ 



My it2"iu)£e hook teJ ta about 
and How l e^n Tie^ii you pet one. ivriui 
'[ODAT. ABTHliR R PA lT’rRSn-N. Clwp 
PA L'I URiWjJjSCnttOL Whwt ItLiibJini. FliKbxpt^r. R 



aaw YOU CAM EMStLr 

EDUCATE 

YOURSELF 

*-^And Soon MokoStg Money 

AT last it ia ixnsfible for you 
tji> complete your cduea- 
tion at home in a new, siniple 
and iLiexpfUlsi V 0 way. 

□ T Tl t; O U T 1, 1 X E OF 

1 1 li K O W L E nt; E, bj' 

Clement WcaXl, ie a- complete 
outline fit 0.11 broJiChc# Of edU* 
ciitlun. The man or woman 
wHu rejidst this reinarkaLle 
book w|U hp better educated 
tiian oat vi ifiA euLleito 
graduates. 

□ U is what know 
tiiat really defermlneit your 
own future. An ednested 
m:ufl has the fiwt oppor- 
tunity for advaneenLEnl 
— AOOirtllj' and flnan- 
claMy. Now. by bltniUy 
reading thlB one fjtAJM- 
iiatInK' book you will 
easily omE tiulekly ab- 
sorb all that men ajihI 
w'bincn ttiUHit know tn 
order ti> fliicreed and 
terse ahead. 



Read It FREE 

Mail the onUnqii for a 
ropy nf TllK OUT- 
LINE OF MAN'S 
KNOWLKDGE. lUad 
it fur u week at our ex- 
pen.^w. Thrill to the slory 
oi all that mftn has (lone 
and learned frum prehiatorio 
timefi to radio and television. 
Then, at tlie end of the week, 
cithar return the book or eend 
113 only 51.50 firist paj-mynt and 
two dollnrp a month fur two 
months thereafter, Fill in the 
conEM>n and put it In lltC mails at 
o]iee. 

LEWIS COPELAND CCMPANY, llJ W«t S7lh Shttl, M Cl. Nf» Y«i 

■ Ad AA4 pai >B1 ■'■■■■■ I ■«■■■■ KBlI ■■■ 

J.tWTfi COPILLANO COMPANY, 

111 Wc^t S7th St., Dcpi, SJtO, New Vorlc, N\ Y. 

irbn3!r —Oil bii» Till-: m'TLlNF or AN"i^ KKO^'LliriCH. in„>nrBrrij, 
Ijin^dniiiplj^ bniiji^. Wltblli 7 id P viD I Kp^il. f I JK 

-nBjrnjvhLj Hhid Ihr'ii 9-2.DO JUT niiinllt Rir Ivp iru'iiiE'hp, \ lntn.1 M.SU 

(T*n- piid-OTr»i diK-uiifni tJiili -Kaii E.rJiT. -IViiPHi navm pciTHpn 1 



N It m e . 



Address. , 



City. . . ^ State. ....... 

If outside coat ifipotal U. S. send JiirOO with order 
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Offers^O0O^re Samples 



TUST a simpk little device somewhat larger than 
J a button — weighing less than 1/25 of an ounce. 
Yet because of it thousands of people have thrown 
away their trusses and are living happy, 
healthy lives again. Such is the achieve- 
ment of John G. Hdman, noted American 
scientists whose contributions to the field 
of rupture relief have astounded the 
scientific world and brought new joy to 
discouraged truss wearers. 

And now 50^000 more ruptured people 
are offered a free sample and the earn® 
opportunity to rid themselves of truss 
discomfort and agony. 

Buttons Rupture Without Pressure 

What is this sensational new invention 
— -Magic Dot— that has ended the 
punishment of steel springs, leg straps 
and hard gouging cushions? Why are 
people who wear it able to run, jump^ 
cOLigK, bifud or sEcep *in any position? And 
how can this device hold rupture withmri cruel 
pressure? 

These eilre ^UCstiona. that have been quickly 
answered to the compEete satlifactipn &nA de- 
light of thouaanda of people who sent fqr thia 
free sainple. They learned that Maftic 
thcHJEh little larKei* than a qaarlef and weiE^ing 
leas than 1/35 pf an pmtee, sealed rupture far 




more seeilrcty than pgunds cf trusses— bcCBune no presaure 
ia iiecesr^ry. They marveled at Airtu, the nmaziniE air ceM 
substance that niu^ors the rupture, yet yietds to the ali^teat 
body moivement. These ceaea represent every conceivable 
type of rupture, child cases as well as cases of tea, 
twenty, thirty and even fifty years standini^. 



Make Free Test 



See for yourself'— without obi ifcation— what a 
truly nmazinit invention this it, Read in the free 
book the mariy new faeta about rupture that have 
been discovered since the common truss which 
was invented fifty years Learn what “white 
spot” means Biul why a truss may be actualy 

retnrdinif recovery. And moat. impDrlnut, g.ct Ji 

sample of thia amapinip new trussless invention 
in your own handS"^ASSOLlJTE.L Y 
Delay means only needless sufferins and dis- 
Mad the coupon now. New Science Institute, 



comfort 

2163 Clay St., Steubenville, Ohio, 



1 

New Science Institute, I 

2161 Ci*y St., Stvubearille, Ohio. ' 

VVI|i:iciut ohUKatJon. Hind me In a plBln unminkod envelope | 
a free earn [tie cf AJnei, Uj^ether with your nree buok oh rupture i 
uui luH detjdla nx to benr l call exanilue thia new ayetcuj irltliout I 
uIjUejiIIqu to buy. 



Name , 



AdilOHiK, 



City., 

(Prfat tMldiess Jmd be eure of reply,} 



, , Stale. .... . 
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Qioose as^urProfesaon 

Electrical 

En^neering 

Electricity Dir^fB a brill Lant mture td tbd ydurun loau wbo is abaut 
tb chocee ttbi ctuucr. Jscver belord has there been such a wuhderrul 
ohuKrtuinity in tdi9 Ercat ncid. life hayLug £rOHittan« in cicctrioai 
work the u'orcd over arc open to trained mcn^rarn. who p4siu.>»i 

B p F\ A irCMM DnOtLcal Knowlcdprs. Come to 

aOaLIccr 00 trie School olT Etig1neerln« of MILwautiw— 
* • i m Y loreinost and beet equipped electrical 

In ^ echaol In American Here you are trained tn 

111 4# ■ wUl 4 both thecry and practice by & faculty of 
experts. « You learb in lan^Cn completely equipped LubbratoriRG, If 
ycu have 14 high aChdbl credits or equJv^edt, ybU cad. become an 
Eleocricdl Enelt'ctr with n imehctor of Bclcnce decree, Any credit? 
you may lack can be made up in the ehort Inteiuive course covering 
ElocLrlcIty and EcebiUcul bigh echool aubjiocta. 

A Complete, Praclieal, Electrical Education 

Learn by the taorouKh, aonruved sclentxQe uiethiKla which our 



lorouKh. app 
££ years of specialJElnK enabn 



L-^ed sclentxQc 

us tu Hive you. Id addition tn 
PHeetrlcal EiLglnccrLnCs the fbllowinif couxplcte couhscji are slvcn.: 

A. C. and D. C,. Armatuire Windittjf — Wirin'^ and Tasting-— 
Elsetfical engineering — Radio '$alas^ Service 
and Broadeaatlnp — Eloctrical Rofrlgorntion. 

Earn While You Learn 

Jty our apMlal system ambltlotis msn who can linanee their 
tuition may earn part of their way wbile learninK. If you are in 
earoeat our Employment Med Will help HCclireyOua posLtiuutO which 

£ du may devote a part of oaeh day, ai>eiid- 
LK the remeloder at the ijchooL Oo- 
opernllon with large Milwaukee electrical 
I rKiUxit rlC!? aftords St^xdenta splendid op- 
porctmitLc». liow tuition fee, Jioarfl ana 
room mai?nnaij]n. Daily liroMcaatlng. 

Bchool t>rcheatni. PVatcrDltics. 

Write for FREE Catalog 

Wrlto today for our free, lltuatntLcd catalH>E, luml about this 
wonderful institution Aod ttie great opportunftl'&i that lie before you. 
Eiod out about our epCCtalUKfl methraj of tralntnir and th« detaLb? of 
our “Earn WhElo Y'OU t,*arn'" Flan. 



FallTerm 
SePt. 4th 




SCHOOL OF £NG]NEFRIHO OF MILWAUKEE 

Dopt. P. M. SIS. £. WsIJa and Jachaon., Mllwauhoo, Wl^, 

Without Obligati [LfT me In any way, please mail free lllu.'itratod 
book, ■■‘Elecfridcy and thB One Best Way to Ijeam It." and pan^ 
ticulors regorxlJns the course I have marked with an X. 

RESIDENT COURSES: 

+ + . .£l«Ctrlt*l Engineering. B. S, Degree, ye«r»> 

. . . . Cqiw mereiol Elootrical Engineering. S. greduefet 

1 vear~«therE yean} 

Arntatute Winding. 

. Light Motor Wiring and Teeting. 

’ ' ' .E^WkLcal Retrig eretibft. 

.... ^^^HjljElectrleran. 

■ • Service and Breed ca »1 In g. 

■ ■ ^ ^ t^^HLoho ratorw Sewlee. (Heme Study Ceuriel 

1 fW Interestad In vour ^E*rrt While Ten Le#m’^ plan. 

X'^nid - . * , . Ase. . . 

Addres.t. 

City. ... .. E\tat?. 

Education.,.,, ... .............. 






1 • , 

.1 1 ! J .o' 

I 1 •''■■r i ^ 








h's ' '^im 






1 















Follow 
this Man 

Secret Service Operator 3S is on the job 

F ollow him throui^h all the cTccltement of his clinsc 
of the counterfeit gaiij;, See how a craft Y operator 
works. Tcihalc finj^r 'prints on the lamp etaod In 
f ihe murflered kirl's rooin I TJie operative's cigaretle case 
1 !? handled by the unsuspecting and a great 

mystery S3 Bofvccl. Iletter than lictlon. It's true, every 
word of it. No obliigatioti. lust send the cuupon. and get — 

FREE! 



The Confidential Reports 
No. 38 Made to Bis Chief 

Ard the beat part of it all is this. It may open your eyes 
to the great future for YOU as a highly paid Fiti^er Print 
Expert. More men are fieedKl right now. This school 
has taken men just hlse you anti trained them forhigb 
official positiotis. This is the kind of work you would 
like. Days full of excitemeDt. Big salaries. Kewards, 

Can you meet tUls test? 

Can you read and write? Are you ambitious? Would you 
give 30 mlniices a day of your spare time preparing your^ 
self for this profession? Would you like a life of excite- 
ment, thrill iug ad ventures and high pay? Answer "yea" 
and ni show you how to attain all mis. 

Send the coupon and Dl send the Free Reports — also a 
wonderful illustrated book telling of the future awattlnff 
you as R Finger Pr^t Expert. 



T, «. COOKE. Pw*t 

INSTITUTE OF APPLIED ^lENCE 



1920 SODoyside Are., Depl. C-135 



ChkSEbi 111, 





Institute of AppUed Science 

1920 Sunay&i^e Ave.. ^0136 dduga. ItL ; 

CabtlemkBtt: — Withobt any ablifrltiDn wh3tcT«T. >riM me fbe 

qf t>perateiT No. fiS, bIkp yoor IllDflrated Free Book on : 
Huger Ebints wnd roar low priem and I^ur Tenua Offer, ■ 



Natne 









lucpUtl: 
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Thft Marshall “College af the Air” (Govt. InsipcHs 
tion AppliciJ lAir) oflcrs rme of the mfWt rotitplole 
fljTOg itistructioTiK avail able j uiid at very low sum- 
mer rates. The oniJy aeliool providing both hying 
and frround iiistriietion on ALJj-MET’AIj structured 
pianos — NEW- DAY training for the all-metal ships 
of the f! it lire, A real opportunity to save money <m 
your n>ing laslnietionl 



Greatly Reduced Rates 

Primary AviatioB— ™ 

mechamca * .only 

Limited Commercial—^,, 

hours of mechanics only 

FREE — Holmetj goggles and fijing siiltf 
♦ with either eouri^e. 



Special Mechanics Course 

GOO hours of real training. only 



$9S 



J«in the M. F. 



Complete information regarding the Marshall Flying 
Assoeiution will lie fonvarded itj^ni request. Benidi- 
ful wings and mendierKhip eard for all meinbcrH* 
Organize your own flying dub* 

Marshall ^'^College t»E the Air** 

15* a Fiuhsi diary of the Nichola5i-Bea!iiey Ait-|>lanE* Compi^nv, 
with a Capi tail 3sat ion of SL.>I.W],(K'lt), maliera of the frimoufl 
TtiirLiiig NB3 anrt larfceT^t dh^tribiitore of air plane partJ in the 
wortd. Get details of our employment aerviee— mail the 
coupon below for all iniitt'Udtiou facta and big 



Free Bcofc, **Get 
Up Into file Sky** 

MARSHALL FLYING 
SCHOOL* InCi 
^3* Nor til Buell ah Street 
MARSHALL, MISSOURI 

[>eHT Mr. Souther, Sales Mf^r* 
Mursliiili riylTia Schoal, Inc* 
fc 30 hr* Flntash St., 

Mo.r«hg|.||, Mo. 

f^nd me complete jnrc&rmation 
about your aLtinuicr flying crjursefl, 
prnploytT'etlt aticl yctir Tlylrifr club, 
idan t’llEE BOOS, “Cflt Up Into 
me .“SJty.” 







Whr envy tbe man who had a hustneas of his own, ia 
his own boss, namu own hours* makes tnone;,' on 
hia own work and the work of others? You can hare a 
Radio bualneas of your own and enjoy those advautacds 
. — earn cDouEh In Four spare time while Btudylnv to 
Start 4110. 1 will ahow you how. 

Opporttmltles e very wh era to gnako 
$6000 a year and up 

The arerate iuctessful Eadio dealer makes (SMO ft y&ar 
or better, ru show you how to bo;* how to selh how 
to service sets* what to do and what not to do to be 
successful. I will teach you what a Eodto dealer ahould 
know about Radio sets. What he should know about 
advertlelnz. mercbandlsinB* dlsplayloe materlah hand- 
llni! employees. I will train you rl^ht at home Jn your 
spare tlrne. You need not give up your present Job 
Until ;du are ready to step out on your own* 

One tnontlt from today you can bavo 
a start on tha side 

The da? you ehroU I will show you ten ways to make 
money In your nelshborhood servicing;* InstalllnEi^ sell- 
Inff seta. You win soon have your starts — S$ to 1S£ a 
week eztra will sUrt comfna vpur wa;. I show you 
how to turn your capital over rapidly* how to etow 
fa^t, Hftdlo offers you your bit chance to get out of the 
rut, to stop wortelna for othersr to be Independent. 
You'll be kicking yoursell if you P-flSi; It Up* 

Find out 
Jitovr otbers do It 
without a ponny^s cost 

"Rich Rewards in Radio' ’ tells 
you about the opportunities In 
Radio, tells you how you can 
build a Radio business o( your fitAS^Afl with 
Own ctartin* on spare-time earn- wiio 

Jnsa. It Is free. CUp and mall 




the coupon. 
J. E, 






Smllli^ Prci.j 
Dept. ^ VP P 



TnatltnicF 



yvashJnfftonj a, c* 



''1 started In Radio 
With a capital ot 35 . 
I^DW I have a full line 
of accessaries and Ra^ 
dla sets as weU AS 
tools and test icits." 
Howard Houston, 
5 ia So. eth St., 
Laramie, Wyo, 




J* E. Smith, President, 

NatiQiia] Radio InitUute, Dept, 9VPP 
Washlngtohi f>* C, 

pear Mr. Smith 1 Without obllBatinor me send your 
book expiainlne how r can build a Radio business 
on spare time earnings made while studylUE. 

Name *_ , 



Addres: 

City 



A|fe_ 



State. 
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T HTS ]fl the elBCtiital Ace, i^ilh unlimitCiJ n^pr^rtuii] ties for 
ihe man who hrm educated himwlf In the Ei ncr jKuntn nf 
electrical practice. 

Fit yoiiRwU for a bffi-pjiy job by knowinn olectriftfi! pmettet 
COO'ipIcte, incEudjun innirle And out slide wnrk, centrjil RtAtiona. 
am I the whole siihject. WiMi the aid of eIjc Croft hooka you 
can know elect rietty as eiperta know it and put ymjraelf in 
line far AH expeit'is pay. 




HOWCAKD CARTOO N I ST 



A jicw Bckfli JiLSt CEiUCk fuU of kdOJW, better 
TiicUiw!*. siLort eutsH-^howft yi’iu oow to 
Triahecartoen>i and eorulcs that eive snow 
cord 0 flnd ooKien a rejii Belllne punch. Y uu’ir 
IL — write now hjr show Card Cartoon- 
tit. 9 1 pnitpaid. ADOtlier eoud anol-^x 
"Tbeir Belt Btnnts." hy i?5 PllMtw.ifU] Oh silt \ 

Iolker)i< tE pu^tntdE] Two ffcw enlnJopfl.: \ j 
A — Artt5l3P|)Jres, H — Show Card Jfuppllijf). 

BART SUPPLIES, Kl,l»S|.V*i5fti:N 




Free Book Catalog 

Rend 1(^1 ay, without Obi I (Cation, For Onr new r>age eatalw, de- 
thiokM on uLnre trian one ibimtlro*! and dfty pittcth nl And 
wdcnlJnc subjects Jnriudliig bObkHuii Aviation, Aijtamohhcs. Air 
lirukjpfl. AHOyu. ElectrLalty. Ilorolo^. Heatlnp^ Hydraulics, 
MotLel MHhhif, Mecatiuray, Rsdjo, Qnlp Modeln, £;toBniL Pi^ 
fumed, neeLtHiiB. Phuxibinjt. iDvcHtiuEui. Tanning, Television, etc. 

Norman V. Henler PuUtshliitg Ce., t West 4Stli SL, Neir York, N. V. 



The CroCt Library 

oS Practical Electricity 



A refercdce libtarr and sdf-tninjnR 

EDursc in cieht volumcn.. 3000 pages 

— 2100 illu*i»tiacLt 

[n. these valumcfl Croft teaches van electrh'al 
practice complete- He takes you In (lulink. e.ifly 
BtcTfl frem the aimnleet nrtndpipis ui the eom- 
pLeCe and Rcunoinlnd opCnitLoll of u fereat ceritraL 
ntatlen. He tel Li you alT that he ban learllL*il In 
twenty yeain of ahirVAlotoc tir*ctlft.v 
VVitti liLUHC t>uoha at hJs elbow a man can learn aa 
luueh ateinit elwtflcl ly in il* inou tljn — etww! prae- 
Lleal hreatl aiid butter" stuTT -~sfl ne would 
brdlhfljdty karU lu a liktltue uT pj-ucMcc, 




for 

hflAdfiAir 



The Standard m Practical 

Electrical Training 

The CroH Library is a (^pn)p1ete electMcal eduentor. 
It la founded on practlee — on work an It La actuully 
dose. It is Jammed: from mver to ei^Ver Wlili the 
kim] of hhnf-lieadcd focM you waut. written an 
that the beninner can eaiily underetaim IL yet bo 
aonnd. ao tliorrumb. that it Is thfl dully guide t>f 
&'J.CiOO highly paid etectrleal wnrkera and ebgilkCrJ. 
Croft tellfl you the thlbga you uee>d to know about motord, generatnrB, 
ormatuj-Ea. csommutatorsi, trausrorrnsirs,. elreulEA, awltcubonrdp. dJa- 
(rlhutLou ayatems — eSectrienl [tiachluery of every type — wiring for 
light and iHjwct — wiring of Aniehed bulMIngi — ii nnerwrllefs and 
municipal renulrarriButa — itlumlnatlon lu lla every plioHa'-^tlie latest 
and mnat improved methods of llghtlhiit -lakiipa uhd ll^jllililhg enecM. 
etc. — ^huw to do ft ocrriidcbe job, from oirtimatin« It, to ecrripletion. 
Make tc mlslakE about it^thcrQ are big |oha iu electricity ri-jilty 
for you When you're ready for them. ThuLifUiudi of nu'ti wno have 
tlra- Croft Libriiry hTjow lEiat t^ Inj AfnCt- 'I'lie Library It.ne'f. en a 
FftlvIC 3ltlAL UAiil:^. will prove Itto yourown abiwliJleaatlNractkUi 



SiSoao 

Civ/^ 

Sets 




NO MONEY DOWN 

SMALL MONTHLY PAYMENTS 

Fill In and mall the coupri'n attached atnl we will send 
you the entire aet of elKl’it voluoi^ tor ten day a' Froe 
Ji;.tand nation. We take all the rbik— pay all ehargeu. 
You asBumc no obligntiuD— you pay mithinE unieKB 
ynii dpTldo to keep the bfiokn. Ttien 41 .^1 In ten days 
and the balatitc at the rate of S;^ AU ft loiiMth l^u<l 
the e<Ajpon Sll'flt ftmJ ^ee tha bcKahe fti^r your^icEf. 



FREE EXAMiNATtON COUPON 



McCraw-HlII Booh Coj, inc, , 3}0 Av*-, H*w Vprh 

Send me far lO days.' Itee eTLaminatlrm the Croft Library of 
Practical LlectrielLy. If saUofactory I will send yuu ^L.^u In 10 
days sad S^.-UO monthly untli the Epecfal price of Sii>..'jn la pahL 
If but wauteil. L will rstiitn tbe tHioks at yrtur expemte. <To 
Injure rflipmenf tmre isattHv aJid /rif ru ctu iiwj,] 



+V5tP7e 



EARN MECHANICAL DENTISTRY 



|E, 

m EARN UF TO SSQOC A 

I^^H THIS Irv prvr_^nlT>r uiilb lEvned In m ■>■ maliha In ftiv ^ 

Miuioni. PractlflBl iTainfafi:. larilviclual inatraiitHHi. ttnwiM. lOdL 

mit Iat4 aUawMl— no rilia. ecnl. Wiita ROW finr Ina* aataUw F ud aoMilal 
tsiri o-lfar. a diirftt — 

NEW rOBK IICHCHIL OF MICHANICIL DENTISTRl.Ur W.BtJ Si .NEW TOSK 



MEN for 




R 41 LR 04 DS 



tkpif iHmti*— ■fTnjTi'.iK.Tt— (V Inua Iw &nkDumi Amnna va» 

tLOthAJOU- mant-hlr. Projiuli^ iti CaiuJiMtor nr EnpiHTr— liUknpb. wacw <ia rA^t- 
r»di. ALv 3 rkarL*. 

RAtiWAV educational association, hpl. D-LBraAlpi, l.f. 





QUICK RKLIEF for 

Hay Feve' 

Send Jflr this freebiKpfc. Tell* how 
Vjplett.i fcir hume uoepTriilui'pe instarit 
violet rayo aiid pure osonp so heirful 
to aulTerere from hay fei'er. summer colds, 
astbma and respiratory ajJcnciitH. No 
mcdlelne. Bencflelfti ftlio for ucurltlii. 
rlieutuatlSEn, »<En^ink, and many other 
Mlmentl, Slinrle. Jiafe, pIPBaant. No 
lirutie obouid be wlEIhiue ft Vlntctia. 
LBHta for ysAtn. Send fur fill the facts 
and OUT 1! wjra] free trial ulf«r. 



AJJrea VI-REX COMPAMY 



Dapt. BSI SSH Wsrrcit Atbbbc, Cfilauo. m. 




AIRPLANE 




thousands of men 

will Uiake fortunw in Aquation, AirpltUle prAfting and 
r)e8j(;ning are the bLugcRt jobe aheftti in this fanttsat jriroVi'' 
tug iaduBlry. A new fietfi nf opportunity for you is 
openfK] In our impravud titetbod training. 

EASY TO LEARN. STUDY AT HOME. PAY AS 
YOU GO. EMPLOYMENT SERVICE, 

Write lor booklet onittininfr couraes in Airplano 
Drafting and otfacr avifttiun (uibjectu;, ibdudinK the 
fniiioua Wrwm'e f^yiitom of Kavigatien — endonu'd 

by Coi. Ltndbergb, Cotrjmandcr Byrd, Lincoln 

Lllaworthi .Adiuiral MofftU, etc. 



Naiue , , , , , 
Address . . . 



A ddrttf 

Clfy and .Slals, , , 



Pdatlton. 



City - State 



□ AIRPLANE DRAFTINC 

□ airplane r-| AIRPLANE 

MOTORS [ f MECHANICS 



C-owi prtBjr . , 



,P, M, B^2B 



PACIFIC TECHNICAL UNIVERSITY ?i!Sr”JSai 
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I ( can earn it easily in YOUR spam time 



Do you want this beautiful bicycle? Tliis 
Is just one of many prices Crowell Junior 
Salesmen are given. They are a group of 
j^eppy go-getters who deliver The American 
Magazine j Woman's Home Companion and 
Collier The National Weekly. 

You nee<i no exjjcrionce to BlEirt. We tell you how 
Ui 1 unite reiitJer.'j of fsur msigH^sincB and furnish n.11 
iTUiteriiil. ilundrcids of boys are winniuE prizoa and 
earturiK tlieEr own KpendinK money. You ean do the 
sjtmc—just m’lil the coupon now. 



Mr. 41 m Tfiavcr'* 113 

The Crowell Puh|l«llillA Uompan^Hi 
SprloftfLcId^ Ob Jo 
Dj'jir b|r. JJm: 

[ Buro want one Of your b 1 cyck’! 9 . Start me oJI O-f h &bl 
HLBa anJ Hcnd mu lull IntfiniCtlonfl. 



My 



Adit newt. 



Town 






\A NEW CAR"**® 



jninuf^ 




G«tth* BEAUTY and LUSTRE of 
• HEW PAINT JOB At s small h-K- 
tl«n at tiM uat .1 D* It Tauntll vritls 
NUKAB. HOTaWan, ftOTitalpt- 

PHIT * Ttil* Kw I^HluacBl €fli«nwT BV- 

■rHfiv«ii ■THuutiria, Hlrmr^LlkA f-Mp 

Upti for montlip. tJi^ iwL botd Dirt or 

likp wmt«r frtipn p f pc'njtp, naiEinjr^'ND [hh 

iii^DrivPBHCW rijiuni 

•Mnatoci. 



MKM! ABiHlag CaaIi Pntlt* 

Ar*b«iikf HHtf* iyOoHip, D birM^lvrp 



■iaUlpo oppfatM^ Opi !■ V tiwUiWnl iam]l M m u 

■MtuiiMH* leAar. Ehh u« t* |BC ■ 

KsiSpIrt uiM. UUItiJM rf t-*r# mjuA, ” ' 



IPTBUO 



p ^TupidofiAl bIu emntwtlhriif pUoo. 

L - ‘ — ’ ^ - «,fui 

Atari that 



pftona IT 



f7h roti l» tita jtndtw^Oi jH>a 

i}D «jmI rtn rvu nm-^ 

W aamJ Frnuu U» Wttbv 

A «1 MQW. Wrlta TODAY. 

Atlas SelsNit C««p SM7 Karp*r Ay*. DtnL 151* Ctilntt. Ill 



_ _ llat»T «Hld nut LA 

W(tb«L C^iTVn > rAMX DuiYuC avd OUT •• A—h Iq oobm. 



0 BE A DRAFTSMAN 



LEAftN UJ«OER ACTUAL IVQiRKlNG CONDITIONS 



A f«r nwnLhi In Dar bEff draJtJiiB room. OlavaJaBil 
tha kralnLnn and pi?u''JI nncrl In jint Inta ajbif)' par ' 



L>all 



W* li^lp yaa ta emyiorjpant ao VtKU caa aara whlln ]i«B~~laarp. Whit" Utf\my, 

HATHMUl HSTlTurr OY DASYYihD. l*m UVMr HtS*-. CUVEL^HD, »tfO 



ACCOUNTING 

Tho lancJowded. lusbly p*kl 
tJrofsuian oE Accouotuicy Dtfqn 

t \ ilMIJVqlou* oppt^rtviuEk «9 to am- 

^ bitioua knea *™l Women. Seodl 
\ iot ou_r 60 ^pSse book. "How to 
Leant Ajcx^ntUI^*^ And dv 
first easy Icaqon, ^Cli will bo 
•ent/rre. 

iKTmXTIONAl ACCOtmTANTS SOOnt, be. 

A DrtfltroR d/ f A a 

Alexander Hamilion Institute 

Dent. 61 . 3 ill fioutli JhUchjxsD Ava,, dllCAtdi lU, 



STUDY 

LAW 



AtBtiUiD. Ononfnlckct Bnd biTit N<iA-rng,v- 
dont BdhfKjl*. C<i]lc:|jer P-^ai-Grad. UyaimjaH 
and Bar Heviow CourSJ^i. Univrrilly 

MclhcKlfl. fitly Srhiifd of itekind uai [tc J^tnnu- 
ard text-bookfl. DuBri-rt rT iixitcd. Griwlu»i.t<^ 
practtclDK in cn™ry ptDie. f^iiw Cost, easy 
terms. WriLe today for CatuJoR. 



ChicAtv GeHoni of Law, «01 R«ap*r Block, Chicago, III. 




TRAVEL FOR 
“UNCLE SAM” 

M^rfl Coupon Before Yoif Lose ft 
H A I I Uf A Y t franklin Instltut*^ Popt. W 197 , RochHt«r, N. Y. 

“ ^ ■■ Ml gjjy. me without nhirwe tl) S3-p«olioot deucrIfilnR 

Pfl^TAI f'l * stUoniS ua lUJiway I’cistal Clrrk. city Mail CofrlW ftdft CWlir i;2> 

r ViJ 1 ML MfctlifVtJ . to [TPt ft U- 3 . CDTcrumeUt jOD; t-i)' wmJ me ft ItftL Of 

NoUyoffs, Paid Vacations/ 

IVIsil Carriers — Postofilce Clerics — File Clerks g kaidp 

COMMON EDUCATION SUFFICIENT / 

Many Otfrer Onir#rnni«nl JoAa ‘OAlarnabfe * Addrefti, - 
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Make Bid 
Sporeliitie 
Money 

Surprise 
yoiirchtms 

CTRICITY 

^Ais Quick £asy 



Eltctrlfity h fi^n!! Aod It 

LutA uf m\' KtiU tn flctiooil ore 
$10 TO Sli a HIM It In npare-tlmt — and ad- 
Tlng' a rofil iralulna besides fnr a ri^ifular 
Eie-man’3 ltl 4 t-Pay Jtib in lilectrlclty wlidii 
MchtMiJ daya are ovtr. You lool ril 
Hhow you h(jw. H«cln rluJit tfl EfT^peT^ 
for a bJa future In this rnaclnathnK neM <jf 
irr^nt opuortunlt y . V mir chauc&f of «LLDceKM 
are li'liupty wundai-fiiir 

Learn Right at Home 

with iTiy e4iftLly'loarncd:, flpare-T.Hiie Filet- 
TrltMil Odunm i wUltraLii y^iy ut hoiPtelfko 1 
ttaLiied byTwlreftHi of otU'er Ikkjis who are 
pfjw bln aucveafltii] men. It w^jn't tnterr^ 
with yjjur school work. Arnl yuu'll ftnU It 
an enjoyable It will he more like play trum 
aiutly, It'iB jiiflt the thih-ff for you fePowg 
who jure anibiiifmpi to Ret flomewhere and 
Ih BomflbiHly after you have Anlahed acbool. 

I Train You RIGHT I 

My traJninE 1st practlcftt—you learn alonjt 
work-jihop hnea hy I furelith you 

n ttft a]] necems^sjy equipment tn work With. 
And It drjcutiY cikrt yon a penny etirill Sit 
HIr Out4ita of trunjlfs, material anti ^ptiarn- 
tMAp tncEudlnR a real elenrie mater — nnt 
tm-H, hut the real thin*;, And they're yoiira 
to keep — to tearn rlfiht wltn, nnul to help 
ynU do the npore-tlme wgrk 1 tell yotl how 
to ^dt> and Row ta do. 

Mail Caufioa Eor Book 

rtr**y— -tf yr'i» wno[ to 
ln-S-9 ^ UII>I^S^ kltirlfB-n1 Juli vfvri 
vri'i'rt 1fari?qih kIiiwL — llliT FSi(; ES^Hhk *'ll pLnw ji 
I'tiw, n#-i U— ekt- It — h'» tiill ill ■■■ijiiiwi "■ ijn 



radio 

COURSE 
NO EXTRA 
CHARGE 



Ji.Trrj Jf itijpr *abi 4 | goJ^u 
radio. AmI I h.lf t;-ai|iDB > « 
diiidyr ^ !«.'* Bimiiie — 

ttfftfunli Vnx'll 'ta piiF'- 

pnord wliP-C ■!_ atlE loii^h 
/oo PibijiO Rpdio. And il-'i 
TOiFTi willuiul m i>ciiby ct 
^ klTH <«t I 



6 Big 

OUTFITS 

inc^du^a 

REALMOTOR 



If 2^0 wnTit Ic 7 l« of ■gM-njdJnic 
iTndr Pn piitTp irvlo iHi- 1 'nV 



■Wli»ii * thrill jfou'a |rt 
Inim Ehroo Bia dI| Dutdli 
of itali *iid OEi[MralMl 
'J'h*oi''a anooRh. « 4 uiiun*rit 
111 ttuB luyniil lof JtliJ 

La Aay kind r.f Fimn^ 

(llTvn *rf| . Inii'rilB' Ei 1 ¥-. 
af aHi ikLfi frTT 






... . "¥uip m 

tiVil plrtiifTi Ibil wiH rihnfl j-i|L AhJ 
wiU'b Ml yoq k -HHipoa Icjp ht ri|lkt bv-' 

L. L. COOKE 

Chief Instraotlon Kngilaeer 

Dipt. Ol'C, CHICAGO, ILLb 




Use this SPECIAL OFFER, Coupon 



3 It COOKE^ fJhlef InatrucClon E-njtlaeiBTf 
L. L. Cooke Scti<ml of EIcctrlofiy, 

P^pt. OItCi. Lawrence ATfc, CliiCfl*OK ||). 
P^nci ms lYse and folly prepaid your Ttlg Book about EletN 
irtclty and hUl purtlcidani ahout your Elecs<r|ciil CoUtaO oud 
e:i.cra Radio Ooureo. Thla i]i!>Oa bOl obligate Il'rt. 



Name. 



Addrw 



■, State 

[ThJfl CPU [Kin wUy for uife of boye IS yeara old or more) 




FREE! 

Body Chart 



If Shou will mail the coupon below, this 
Anatomical and Ph^sititogicnl Chart witl 
be mailed to you without one cent of ex- 
pense, It &hows the locatitin of the Or* 
pans. Bones of the Body, Muscles of the 
Ltody, Head and V'eftebra Column and 
tejla you how the nervea radiate from 
you r spinal cord to a U oreana of i he hudy . 
This chart should be Ln e'vtn' home» 

Where Is That 

PAIN? 



tiipHi, ■ 

U Tb. U 



Eaqiar'h , 



It may be In the neek.. baete, 

Uptr, Vri or araiB. Whpreeer U Ib. the chart 
will Kelp to ihisur y&U the leciitton erid eeuwi 
or your ailment. For hidtarusci, thli chart will 
h«lp jroU locate ycrniiform aptHrmilii paFne. 
IfundreilB of hvoa mlifhc hava been faved if 
poopEe had knowD tiie Ideatlpn and cFiaractor 
.of the Gala and bat) recoivad prot>«r atteoitloEL, 



Stop that Vahi 

By Relieving the Coii*« letfA 

Violet Ray — Vibration 
Ozone — Medical Electricity 

n* Foot Cnatttt Curafifm Power* Cenmratud by Tht* 

Great New Invention! 




Kleo Health Gexierators at last 
■re ready iof youl If you wirat 
tuofie health — BTUter power bn en- 
ioy ths pleamires end: dtliflbU 
■udiit yotu orll mare'bmity te your 
rJealre— rrrfftf Ait fat the pooh 
on these Iqvendonis which bos ]uaft 
tMSntt prepared, Jt will hi MBt ta 
T«u wltuuut vst. It tells you 
bow Eleo Heslth Qen«ratdr$ aid 

S ou la leavinR the ictharEy and 
opelcsme'M of bod bealiu ao4 

WBUAr** EwhEnd form*. R<..¥Ju][nmi:^ 
tair. FtLtib buk uHay. if b«Uy ilfTi. 

^jilf loday] 

Hcre^sWhilElco U«ft Si^ 




my RtanxLil'kni.'' 



ma BiOTB 

■Htd la 9 

m-KkitbiD 

dwUinidid 

id thrts 



Elcctricliealtli 






ajL ■taiaKh 
"^Thinki UP 
btVM OtaOB: at 



?mabh.**^^«/*di lay WBakneii." '^□w t ■*rp ■cmTuU/ alt riilit 
ELeq jtiy rtnutt faMk.** 'Wilp raur* ''CoJaa t 

CdtutJpalJim banlkhi^.*' 

TtaW CiMt o«i¥ uumlic^a EtaalT .14 E 4 y, Vibralhnip £hO> j. — Trial 

trlrUr and DiDft^-inlnhitad f>r WTOyHIw Dpcral* ipi*v -IlM i J OW 1 net 

i|tiir 1 .r 4 if ;hii in ymir lii^iil* «f ea diia bwtjn iKivrr «t iOft |OW W bOdIs par iwrp 
Ei4a RuJUi □iPtnUoff ua pi^nitiiMy f.ha unif MutitnMiu 



rhlnb Ain fin Vn4 In on* PiifRit LI*rtrlcEiy, 
avd 0*iiaBT.-tlia f(ji»r 
ioM Uu- taupBA bahWi 



InillltlbiMiU 

lUy— 

_ .. . rmiail tiiritLvt uui^ 

U* riH ^UWI 



MAIL COUPON 
for FREE BOOK 



Vo^ 



Da not put this papef dawn without BendluB' 
the coupon. Don't eo OD on you are with paln^ 

Biid with olinosl no life and enerpy You ow9 

il to yeniHhJf to be a Iwtier man or wnman . put 

*bcT« w — 9Gt idJib tn rfma tfal-mAib », 4a net 

tvfi iintJI yon biTe pi 3 b yi?Mf an tbn 

tien. Tihsit wiJk [•r.lnf' the iW/ 4 f cnat 

VM ipTt&LkrtkBo- H tpdEF-— nd*^. 

"■“‘Undatrom Sk Co* '■""’i 

3S13 IndlaiiG AvaniM iMpik C-tlS CMufe 

Please seud me ytnir fnea twot, ^'Hesltlh— PmrtT — Beauty** and 
IRU inforiiULtiDn ol youT IO«day ftea TrlaJ OOBhi 

V*-' 

AfcuTie^ p h ■ > ■ * ■ 

! Adirttt. 
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that will muke yt\u kiufrii rntni 



Now Watch 
YOVRMuscJes 



O NE — TWO— THREE I Just like I hat the man you see at 
the fig^^ht changed from a |>iiDy weiikhng: inln a physical 
CiIAST! Ltjokri like rciagii\ dcosnT it? liul. itisri’t- ILs 
just art example nf what Titi,ia Trainiug lias done for thourtaiuk 
upon thouKiLnds of men, 

I've tiikeu ft Hows of every isiise and condition and transformed 
them into ^H^rfeet s|M?:cimcns of mniLViosxl! Tve been doing it 
for yeoTK. ‘'Minurlos worked in Mnseln" peopEe call them. Hut 
they are scientr^c miracles, because I’ve ntade a ecionce of 
buIkUug men. Noixnly dae knows the secret of my niet]ual.s — 
but / knnw^ and 1 know they HI do the same for you iis they did 
for the lad showTi here. 

I'll Increase Your 
Muscles by INCHES 

’^"e.s piTt^ anti all 1 want is -iO days — and Just 20 or yO mimitcs a 
day. In that short time FIl fmt laye r after layer of muscle all over 
ypur body till they stand out like iron brmds. And they 11 he 
panther muvsetes, friend —musi lejH as !i\'c as ii|>ring atoel— with the 
.spwnl of llglifniuK and the power of a battering ram. Those jire 
the kind of musMlcst that make ^ AW TK* 
chaEiiphms, the kind of iiutadei* Wear 1 nis 

Medal 

~ ^ nipii sJi 
tlic ^vorlfl 
It, Mtv]v i>f 
I atatunfj: 
' Etven 



FREE! 

Amazing B^ok 
Of Muscle* 
Bulfdlirtg Facts 

Tear oil that 
Mull it today! 



ONE! Thlslwy lookn pr^i.ly docan'C 

]ic!f J'LI belt be hatful to step cut Pfi Mte I each 
3 b a bathing nult, and! had Ui Stanu a lot al 
bultylup from the other boys In the uan^. 



TWO.I Uere^'s s real nqabc Jit^t mok. at me 
■worwJerrut 3m.tTeTPJ5iebt that nflUiH'lH?s inuhc In 
a man's uppcAiracwe. 



every 

vetoped to Riant alAC. 
lllio lilts? NeeJ I uree 
the c^jupetn? 



cfjupon 
It 



will 

bring you TREE tiie 

Breitf-5t. boflik s'oit'vc ever aerix 
— h twxjk. F.tlccl with nr(i;'':Lni ing 
pbfitnijrAplis *f iiipu h'built' — a 
btM>k packed blit rif TitunV rhwii 
ei^rct-i of musdo: grow. 

Nocr.ist 'fr <.ihli Ration — ioet runh 
the eoLi]ion to Dejpit. M-l-ll, 



TITUS, Dept. M-141 

E. nth St., New York, N. Y- 

Dear Tilua: Sure Ed like to have 

t^our bo<tk. Send it free. 



XumeH 

AddrcJiM 



The OKeTITI 1C 

and Only I I I 



105 E. 13 th St, 
New York City 



To\™ . . . 



.Ltatc, . 






POPtJLAIt MECHAIflCS ADVEKTISIHG SECTIOI? 







The Letter That Saved 
Bob Johnson’s Job 

— and paved the way for a better onel 

It was written to hia employer by the International 
Correspondence Schools. It told how "Robert Johnson 
had enrolled fur a. course of home-study and had 
received a mark of 94 for hia first lesson*" 

BoJj aftswtretl the sujn«ionj to the Chfera office just a 
Iklle iind trcmblinA^ ficv men were belns bid off. 

But as Bob rauie in, his employer roee and j^asped his hAnd. 
want to conjoitulflte yoWr yminu m^n, W the mflirts you 
are mAtin$! with the ]. C- S. I am gbd that you are irjiiting 
yourself for your present job and for the job abe,id. 

"tVe’re culling the iiay rpih "Unti] I received this letter^ 
T had you in mind aa one nf |he men to be dro^iptfl. Hul not 
HOW. Keep on studying — we need trained men ajound here." 

tVon't you let ihe I. C. S. hetp you too? Won't you lra.de 
a Igw hours of your spare (ime for a giM.id job, a goo*] solary 
and the cootforla that go with it? Then mark Ihe w^wk you 
like be^t on the coupon brlow and mall it today. It wj[] be 
jrour first big step towards suucesSh rf 

*** *” T E B M ^IqnTlT ^ 

B4ii 9G32^F, ScraiitD'n, Penna, 

WEthdut Cost or oi>i(Eittcin, please !ji*ifn[ niti « eo-ry cf ynur bftflir- 
ict, '^Wliiu Wins and Why." at^l lull partlouhEra uboLit ilia ct-urst: 
t^c/we which I X in llie Pit Ih;Ivu; 

TECHNICAL AND tNDU^TRIAL CQURSES 
D AetoDwtile Mi'chfuilc 

g Arfatlon li^nnJnes 

Piumbtw ami Bttiam Fitter 
iUumhJnic lns]K2clDr 
II Forcniin PLueuUct 
QH eat Inir uitd VitiI ElAtlon 
. fShect-Mctal VVoihlor 
Steam Erijiineer 

j >3iaE tit»r 

J HiifTicerat-Eon EnjcLiwer 

; lit. n. 

JlJlKh'n'Si- EaiJiHrtr 
riChfml*1ty 
^piKiriiiaty 

Miulnp Fnjrliseer 
JNsTljiatlon □ Ana'iFer 
jlron niict Jitccl Wor'k^T 
□ToktPo ovenscer or S^iitit. 

□ rHVtton Manurncturlnir 

JVytJoten ManufftcHirlna 

J Ajrricitlturo G i'ruil Orowlug 
JPouTtry Fn rmiiitf 
_! MatlieDiallei O KadlO 
TRAININQ COURSES 

Tputiiiio-tg CmrfSTKindcncfl 
^ Ahum' Catii 3JI4I .^litn Lutterlug 
jA(«iuiij:niphy and Tyi'ltti; 

B TmEtlHh 
Civil Service 

B Ralhvm- M;;Sl Clerk 
Mall CiitrlW 

E R^r-fidf KrUniil Suhjecta 
jilij'h AeUhioI Subl&cta 
jCdctExmlncc 
□ IlluBtrstInii 
□Lumber IJciftier 



Architect 

ArchUecturAl Draftsiuan 
UuLliilcu; FonsdscL 
CancFBLe liullder 
CuntrsetDr amt Buildsr 
tilructural Drariutuui 
f^lruetural Engljiser 
Eteciricjl EnFriueef 
JElcptricnl C».auf 4 ctor 

□ Etccirtc wlrlmr 
nEieetrJe Lifftuimr 

1 IteiulEn^ Shnp lllocorinta 
|Tu9tnra[ib Enpldicer 
iTcleriJiDne Work 
j.M<-chjnEcii] EnjFlUtrr 
IMcehnnlrSi Ilriiftiiman 
)Mae1du<: bjhop I'riLclkfl 
iTimlQinkcr 
] I'sLLerninaher 
jCEvii En£lnecir 
iKurveyinji sml Slajrtn® 

□ lirlJfle EnElnpCi- 

□ Gag Ensltue Opcrutlni; 

BUSINESS 

§ T)iiSlneM MsuARCiucnt 
(ndusirtal ManaKoment 
]Vesi4)jmel Hljmflicc'Uiciit 
3 Traltlc M aciAfTC uu'JtL 
□ Aceoumlng GTir! 

r. P. .^. Coaehlng 
QfVist AcCTiimllnB 
J llnohket']iJnj! 

_ Soerflarial iVnrli 
□ Sjui nisih □ French 
i J S:ili‘flmanah1p 
I J Advt'rtlaliiit 



Name 

A rtdreSi ,rr- . rb-t— — — - 

Cicj stale.. 



Oceupitioti ...... 

// toif r-ref/fo 
Co^r^pe>Hde 7 \cv 



In CffntrJo. J'irt enupfifl r* r^e /nremartonef 
JjEfllMlj CauadHTit, LimtleJ. Alonirfloj, Cflitadil 



At last 




Ea^tttt Frnac/ttmKmr. A- .M* 



li^nceTeadier 

WhoActuntllp 

Ou aram ecs 

Residts/ 

KOW ! — YOU can be svriff of ^asessins a rich, dtronei 
beauEifut, moHiieticvoicet Prof. Peuchtinger.deecendant 
□f a long line cf Ktunopeati musicians, sw&nmttes to 
improve any DOimal voice ot ot reftiad 

every penny* 

Eugene FeuchtSnger does not merely teach yon how to 
slog. He actually develops the voice I NorHOnotonous* 
tiresome scale work. He teaches you to build up the 
strength and plasticity Of your vocal organ by BCientific 
mugculaf exercise — silent exera^ef whk h you may 
practice in the privacy of your home. Thousands of 
men and women have been astonished to see how their 
voices have been matviipusiy improved —even when 
other methods ha've failed. 

Physical Voice GiUtur c Book 

W9 VS' Ki Ki Your voice bas marvelous posel« 
bilities that you may not even sus’ 
• pecU “Physical Voice Culture^' will 

reveal them to you. Send for this great bocJk. Read the 
asitounding of what others have done. Leam 

how to build up a rich, strong, beautifuh magnetic 
voice and all about Frof, Feuchtlnger^s wonderful 
guarantee offer. 

Perleqt Voice Institute 

l^tx iwuty« 14 « Av«nuei BtuiUa Cklcof 4 

rnmmmmmm. MAIL COUPON NOW! -■■--■■ 

! Perfect Voice InstllQtei Sfudio 
g 192Z Snnnyslde Ave*i CMcagOi HU 

m FTeaM stTid FPS, FREE smJ wltboflt ftsy cbltgUEflo. P™f, 
m ri^uchlina<!r'H new l»ok. '"Phjgiesl Vaitfe Cultare." I h«v4 
* 4 E’Lg<li^ tbCSObiedl in whkb 1 am lufiat istgreatwl. 

J □ Vait* [J 5 tawimoruig 

! D £iK 0 inj 3 O 

B A'aMM. 

I Addrttt^ 

■ __________ Slats 




POPULAR MECHANICS ALVERTISIKG SECTION 



79 



Pick the 



RADIO 



Job 



yon want • . • and fill it in 9 months 





Radio pays from $2,000 to $25,000 a year. 
Get the "How” as well as the *^Why” of Radio 
— with this ejtpert tTainingl Only an hour or so 
day — in spare time — is all you need! The 
prepare you for success in all phases of 
manufacturing, servicing, selling, ship 
^±iK± shore broadcasting, Television and Phoro- 
Tadiograms. A signed agreement backed by RCA 
assures you of complete satisfaction upon com- 
pletion of the training — or your money will be 
promptly refunded. 



Eodio Ofvrsler fwrr tnonch 

WEth nIE j£f |>aid. BrodtfEcdJt 

Operator $J,5CN1 — aififEir. Radio 

Rctrn IT Mffhfln EC S I « yofii'* 

JtaJia Zni^orar^ U ^car. 



fKKMlfihJtEa ■¥ 



RADIO INSTITUTE OF AMERICA 



Riidlo TrtsriEiutc of AtntrEta 

r- M. 8 

32^ Broadway, ^3^ Yortf N. Y, 

•Genckinen: PJeast me y<Hit bipt FREE50^paRe book 
which telle, about the hrlLliant opportunitiej; in Radio and 
about v'our famous I aboracoryiiEcthjod of ELiarantced 
ladi^ EaaC,i~uetion at home. 




NaiTEa.... 

Addrois. 



MAKE MONEY AT HOME! 



^(nunc piMKOa tnlp lM.eutn pi,, rii«- 

Vhii«i inf *35.^9100 ■ *•■!; . Earn « I: ik biti'jw 

ins. Wi H.E lipinf. nTtiil', rjui|it» 

*r^|itnrNti;ni ^tUhi. inm. WriEs for FftEK b>vik lOrjAV. 

ttATIONKL AUT PTVPIOf. i 4Q9 H. CKurtt^ra, Dael. ±a-&. 



TELEGRAPHY 

ami khd nACLWAY ACCOUNT] SO. t*u«hl IhonuiliiF, &bt 

rmtt vpp'HtQiiilma. UUevt. liUYnt Kh.fK>l. br Tdeiriiiti, 

Rnj-Tp-Jj bL»dw. «4jd 0<Wp(iiJn^t fiipt'i.rP' — vfjpwEHn't.H Lci ni^ni 

lanfe pwEnu. tem, PQG3E IHVTITUTEh ftE., tnd. 



WANT A GOVERNMENT JOB? 




mail «;-BTTiers— rosioTTice t^icrHS 
No Layoffs — Vaeatfofw—'Commort Education SulHcient 



$158 to $225 a Month 

Mail Coupon Bafora Yau Los« It 



# FHAHHUN INSTITUTE. Dept, Wl$a 
Roeh««ler. N. V. 

f SirHi Ru&li to mfr wllhauE ClEmrgE’ — enpy nf 3S-pRpt: 

# "'Hew ti> (.Jt-t TF. s. t>i;pvernmenl JcEte/' with liNb of poal- 
tioua ubLaLDabla anti lull parlEculam t«]|.|ins liOtl to gOl thoin. 

i 

f Name. 

i 

h> AdrltcftK. * 




Here’s An Easy Way! 

bring yofu a lltio tju^h iuoumet 
Without takinjc flJiy Ume away 
IroHi your job. Plcas-ant easy 
wfjrk at homo. Dooorato Ijoauti'* 
fill giftwaios tha FEr^idc ivay. 
You can do It' — tn spare 
moinencs. No training 
reqiiirEKl. No a|>^ial ability 
pwtlerl. No tj<ylioutJ wtudy. No 
memori£ii^4 With l!io Thre* 
pimple Step!? sent you by Mon- 
sieur Petit the jireiit artiiat' — 
Director of Flre.sjdc Industrit™, It 
is juat tub! W(j wfkttt men m 
every eomniunjty. Ec the hratl 

Hreside Industries, 



Begin Right Now! 

ThijLiMnnds are niAhlnR PireflUde 
dacorjltlonfl — TnafclEg from tiUTldceda 
to tliDu^anda 6T dvlIoLfB and dOlnQ 
tlietr nwo work besides. Wecupjpiy 
you with everything you deed. ITIb 
CF tnernESB froniplete KEt \yiTHOTJT 
KXTR.ACORT. It^a a clncht Wc 
abtiolulely guari44EtOO your oilOCCse. 

F R E E I ; 

FLU out and oiall J 
coupon At once. | 

WUhniii any ob-.F ■ 
illfatton It brings 



ynu wonderful 
Flfcsido Hocifc In. 
CoLurii. Fxplnlns 
evetythlni^L. 
Acf noLpf 



FlreFtlde Induatrlos, | 

iJcpt, t>+-'K,+ AJfJpiO, Mich. I 

Send me your woDderrul Free Book iR I 
eftors. Thia doM OOt put tu« undar any . 

obileatloD. I 



Kame. , , 
Addre^a. 





r)^[ii49 ]'jf liiwtnK Oiiicffi'fly 



Lower Manhattan's SlrSftuie as It A^ppears from Governor's Islandf LcMpikini: frorn the So'iitheastj High as These Towers Are. Even Loftier Ones Are Beine Planned and 

the 100-Story Skyecraper Will Be a Commonplace within a Few Years, Engineers Predict — -S^e Page 210 
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WRJTTEN SO VOU CAN UNDERSTAND IT 




Front Vioiv of the Air-Cooled. Diesel- Principle Alifilaue Mator That Bums OrdLtfvy Fwel Oil Instea d ^ 

Gasoline and Requires No Co^rburetor or Spark Plugs S ^ 

By CORLEY McDARMENT / 



Ga 

A. 




\ T LAST a new type of aircraft enj^iiie 
has appeared in the s^ky. It is an aV- 
cooled radial motor operating on toe 
Diesel principle. Tt has iio iK^niLion sys- 
tem and no carburetor^ and it burns opli- 
iiary fuel oil. j 

On its first 560-mile Higlit^ the fupt cost 
was exactly $4/>8! The motor iis^ about 
cig'fit and one-half g^altons of o>h an hour. 

Niue cylinders compose thp"liew en,£fine. 
One valve in each cylinder head acts as 
air inlet and hurtied-f^l exhaust. I'he 
fiieb oil instead of gaimine, is sprayed into 
the cylinder instea^ of being mixed with 
air and vaporizc^in a carburetor. The 

(Pox.i> 




heat of compression of the air in tlie con- 
tracting tylitider ignites the oil sprayed 
into it. Thus electrical ignition is dis- 
pensed with. The engine is of the four- 
stroke type and operates at from lo 

2.000 revolutions per minute with cylinder 
pressures as high as 1,200 pounds. 

For a given mileage, the fuel cost is only 
about a sixth that of a gasoline engine. 
The present desigti weighs about three 
pounds per horsepower, a remarkable 
record despite the fact that the corre- 
sponding weight for standard gasoline air- 
plane engines is less than two pounds, 
ngineers have estimated that, for long 

luX^ ^ 
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The Motor Has Nine Cylittdcrit. Arranged tladiaUy; One Valve 
in Each Cylinder Head Acts as Air Inlet and Bumed-Tuct Exhaust 



frights, the savuli^ ni fuel weight 
wilt niake tPie Dieiic] ehg^ine more 
economical desjiite its heavier 
weijc^ht* 

StartiUfj- a Diesel engine pre* 
sciUii more diJhcuUies ihan ftjr a 
g;.T5olitic etiE^iiie. Since tlie firing 
of I he fuel miKturc in the cy tinder 
is accomplished liy the heat of 
compression of ihc air, a much 
swifter kick must he j^tven iu 
starting:. While t he exact meihoil 
of atarling: the new engine is not 
yet revealed, those wiio saw the 
Latif^ley field demonstration are 
of tlie opinion that the necessary 
impulse is given by the firing of a powder 
cartridge. Once tlie engine is wanned 
by runnings it can be stopped and started 
in the conventional manner. 

Ignition and carhiiration have always 
hccn the chief causes of motor failure with 
the gasoline motor, and a type of engine 
which eliminates these two causes for 
worry should be welcomed in the held 
of aeronautics. The fire hazard also is cut 
to the minimum, as gasoline is so much 
more inflammable than oiL 

The new engine has been under devel- 
opment for many months in tlie labora- 
tories of the Packard Motor company, 
Tlie designer is Capi. L, M, Woolson, who 
was in tlie army air service during the 
World War. The great problem tvhich 



has balked so many manufacturers and de- 
signers who would have brought out such 
a motor long before, was the extreme diffi- 
culty of getting all the Diesel principles 
squeezed into one chunk of iron, small 
enough and light enough to make an efli- 
cient aircraft engine. 

Whittling weight offi motors is a dan- 
gerous thing, and more than one promis- 
ing engine has been shaved a thousandth 
of ati inch too close, causing breakage. 
One light and powerful aircraft engine 
was made once which literally shook itself 
to pieces in the air. The Diesel principle 
sounds simple: Just squirting a little oil 
into a cylinder, squeezing it until it flashes 
and tlirows the iJiston back — hut try 
to do it. 



i 







RDS INSTEAD OF SAILS 



jn^SbtHitinjf tife 
Sinking V cssi^ls or 



ROCKET PISTOL SHOOTS LINE 
TO SAVE SEA VICTIMS 



Stiooting life lines to victims of sea dis- 
asters by means of a rocket pistol has been 
accomplished success hilly. The tinit was 
demonstrated at a recent safety conven-. 
tioti in L ondon. It has a considerably 
ran^'^e an^ is chiefly suited to tbe equip- 
ment of a rescuing vessel because of its 
small size. 



OPERA “CANNED" ON MOVIE FILM 
v'^ FOR HOME REPRODUCTION 

T ^JT entire opera may be reproduced on 
^ a strip of movie film forty feet long, ac- 
cording to plans of General Electric eiigi - ^ 
'^neers. Tlie film is stmHar to usual 
^picture variety but is intended for music 
. or speech only and. wlien inserted in the 
3 proper machine, will play without a stop 
for two hours or so. The lines are ex- 
\tremely small so that a great number can 
^be registered within comparatively little 
> space* It is hoped that the device may 
be found useful for recording tbe speeches 
of emin^it men, operas by great stars^nd 
lengthy fliec^ of music* , i 



Disappearing Luggage Rack Slides under Car tp Be 
come Part Mot in Ute 
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'Clolf-Club Carrier Has a Conciparlrnent (or Each Club 
and Stands Upright, Allowing Selection 



GOLF-CLUB CARRIER CONTAINS 
RACK FOR EACH CLUB 



Cont^^min^ ait Imlivirfi-ial rack for each 
clj.i!> and spiinj^ clips for balls, a golf-club 

carrier htis been desij^jncd to simjilify the 

carrying and selection of the player's 
treasured woods and irons. It weighs but 
four pounds, is constructed of aluminum 
and bakelite, atul a support enables it to 
stand upright on the turf with all dubs 
in plain view, Tbe bottom of the carrier 
comains sockets of varying depth so that 
clul:t heads are at uniform height^ and tiie 
top is equipped with rubber-Hued chan- 
nels which hold the clubs apart. A gate 
keeps the dubs firmly in position and a 
button releases it for selection of a club. 
Around the top rim are the spring clips 
fbr tbe balls. The carrier has a handle 



RAILROAD CAR AS “DETECTIVE’^ 

„ HELPS IMPROVE TRACK 

Smoother rides are made possible on the 
A tch ] son^ JTn peka_ ^i nd Santa Fe railway 
witfrThe aid of a trad:-reco?ttT]ltfTar that 
registers and locates low joints In the rails, 
and other defects,, under operating condi- 
tions, Tbe car is equipped with appa- 
ratus which shows liow much it inclines — 
one way or the other as it rounds a curve, ^ 
tells of the track conditions and records 
the information on a moving strip of pa- 
per as the train proceeds. The report . ' 
is an accurate picture of the section tested, 
and gives foremen and other officials a 
reliable guide by which repairs may be ' 
made. An interesting feature of tbe equip- * 
ment is a^ gyroecope which establishes a 
constantly horizontal plane for th$ iii^as- , 
urement of the track cross level and the 
amount of car tilt, regardless of the move- 
ments of the train. The car is run over 
approsimately 10,000 miles of the railroad 
company's track each year. Since the 
tests can be made at diflerent speeds and 
at different times of the year, they are of'^ 
increasefl value. 



^MOOT 



;M0 OTHER RIDES IN LIGHT AUT 
ON IMPROVED SUSPENSION 



and shoulder strap 
for carrying on the 
course, and a zipper 
case for transporia- 
ticni off the course 
has space for extra 
clubs. Clubs held 
rigidly in the car- 
rier are kept from 
warping, and the 
handle is located 
in such a manner 
as to give perfect 
balance in carrying. 



Devised especially for lightweight 
mobiles, an improved suspension ays 
deveioped in England, operates in such a 
way that it is said to be equivalent to sti ~ 
fening a spring in proportion to the load 
which it has to carry. This is accorri' 
plished by a pedestal, radius rod and coiled 
spring in place of the usual leaf springS^^ 
As the axle is deflected toward the car in 
jr oing over bumps^ the leverage 

continuously, 
ing more purchase 






pw. 



DraWin^^ of the Improved Spring Suspension, to SHaw 
HoiV Leverage Ctianges Contii^tfOil^ly 



for the spring. 
According to 
ports of tests with 
the installation ovei^V 
rough roads, therq/^ 
was a high degree 
of comfort, without' 
jolts or jars, and the ^ 
wheels of the car#4^ 
followed irregulari-’^^ 
ties without bounC''^^ 



cni 
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EVERY BUMP REVEALED BY TRACK-RECORDING CAR 
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From t li c rectangle 
strands of copper wire 
drop down^ thus Incasing 
the balloonist in a copper 
shield, as far as lightning 
is concerned. The device 
has been tested with arti- 
hcial lightning, and in- 
struments placed in the 
basket showier! no elec- 
trical discharge entered. 



NEW SHIP CANAL 
FOR CANADA 

Deep“Water navigation 
b e t w e e n Corn wal I and 
Lachine in the provinces 



Cirl Sending Stack Quotatipng. and, Right, the Recorded Auto- 
matically on the Board in. a Distant Broker's OfEce 



STOCK PRICES ARE FLASHED 
ON ELECTRIC BOARD 



Brokers’ oflices where stock-market 
fluctuations have been chalked up on 
blackboards by clerks now are installing 
electrical quotation boards operating auto- 
inatically. Price changes on the automatic 
blackboards^ known as teleregisters, are 
flashed from the offices of a telegraph 
company by ticker into the brokerage of- 
fice, and the new board operates electri- 
cally to record the price change beneath 
the stock affected. 



BINDER WITH FLEXIBLE POST 
y SAVES TIME IN FILING 

Filing of records ^ 
and papers has 
been simplified by 
the use of a binder 
with flexible-liiik 
posts which do not 
extend beyond the 
covers of the 
1>indei', thus sav- 






\ Lightning has been conquered as far as 
tlie occupants of a balloon basket are, 
concerned. They are protected by a shield 
offering a better path for the discharge 
~ = than that through 

the man’s body^ 

Instead of the cus- 
t: r : / ^ ^ t o m a r y wooden 

i *'"■•//' IhaH loading ring 

S ' LLi ■ ^1 throng h w h i c h 

' ropes to 

the basket, a metal' 
L:' siibsti^ 

■I ?. 1 ttited,, and from 

the metal ring tw^ 
diagonal cross- 
arms extend, to 
the ends of which copper wire is fastened 



SOLD 



^ Metals now may ne soldered to porce- 
ilain by a process which gives a joint that 
^will hold a high vacuum. Being^ metallic, 
^t will not take up ^vater, and being a good 
conductor, it equalizes insulating stresses 
on tlie.piTTcelain near it. § 









KtEcamlijic Defligning Enters !%ailrofiding ; One of the Latest Delaware and Hudson Passenger Locomatjves 

That Can Haul Seven Cars (Ninety Miles an Hour 



^HE SHAPE atifl size of a ]ocomoti\'c 
^ smokestack will pTace the date oi tlte 
building of that engine ttiihin a decatle 
or two^ at most. In former times, the 
smokestack was the most conspicuous 
part of the engine. Through a series of 
gradual changes^ it has evolved from a tall, 
straight, stovepipe-like affair, almost as 
■argc as the boiler itself, down to a tittle 
sawed-oft stack some eighteen inclies 
]>igh, set on top of a boiler which has 
grown in inverse proportion a dozen 
times over. In other words, as the boiler 
has groivn larger the smokestack ha^ 
g^rowTi smaller. 

It all commenced way back in 1830 and 
1831 when the first railroads were making 
their appearance in this country. Engines 
then, and for a long time afterwarfl, were 
, scarce enough to be named instead of 
numbered* They had personality. Take 
the ‘‘DeWitt Clinton.^ for example, the 
first engine to run in New York state, over 
what is now the New^ York Central rail- 
road, pulling a little train of renovated 
stagecoaches* Its first run was between 
Albany and Schenectady — eighteen miles. 
Anri the passengers riding on top of the 



coaches, as many stagecoach passengers 
had done in the past, were treated to a sort 
of baptism of fire from the tall puffing 
stack of the laboring engine in front* Top 
hats and crinolines suffered badly. More 
than that, farmers and property owners 
along the way complained bitterly that 
their fields and fences had been set afire 
l>y glowing chunks of wood and embers* 
Now tbe builders of that first engine 
had not thought of such a contingency* 
Thvv had adopted a smokestack like that 
on every e.xisting horizontal engine — a 
steamboat engine or stationary engine. 
But the railroad people knew, after the 
first two or tliree runs, that sometidiig 
must be done to prevent the Hying sparks 
from playing havoc along the property 
which bordered their right of \vay. They 
were seeking the good will of the people 
and instead they were creating antago- 
nism* Someone suggested that a wire 
netting be .stretched across the top of the 
stack, so that the sparks, on being carried 
by the draft up the stack, would strike 
against it and fall back Into the smoke box 
at the base and at the front of the boiler* 
It was tried, but did not prove thoroughly 
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satisfactory because the sparks fell back 
111 tlie stack and clogjjed the fire tubes. 

The next step ^vas an attempt to catch 
those annoying sparks and hold them in 
the stack so they would not fall back and 
clog up the tubes. To accomplish this» 
a huge fuiineh or balloon, was placed 
around the central stack. The stack it- 
self extended up through the center of 
this ^‘bulge" to a point within a few inches 
of tbe level of its top. A big piece of net- 
ting was placed over the top of the funnel, 
so that now the sparks and embers struck 
the netting with considerable force and 
fell over to the side in the funnel, It was 
lu reality a spark chamber, and for twenty 
years or more it served very well. 

The diamond stack followed the funnel 
or balloon slack along in the eighties, at 
about the same time coal superseded wood 
as fuel. It possessed some of the features 
of the balloon stack, but had one great 
advantage: It was in reality a sort of 
coffee grinder, a big collar, shaped like 
a diamond, around the top of the stack, 
into which the sparks were deflected by 
an inverted fluted cone placed just under 
the netting. The draft wliirlecl the sparks 
around in the grinder imlil they were pul- 
verized sufficiently to pass harmlessly out 



through the netting, too nearly extin* 
guished to set fire to anything. 

But still the problem of getting rid of 
the sparks safely for all concerned re- 
niaincd to be solved. The big era of rail- 
road building was just entering its zenith, 
and progress in engine construction was 
going forward rapidly. The heavier trains 
demanded larger locomotives to pull them. 
Yet they could not he built with higher 
smokestacks, such as would be necessary 
to take care of the sparks, or they would 
not be able to pass under the bridges and 
through the tunnels. 

And so, as a result, the first ^‘extension 
front" engine made its appearance. In 
this new type, the netting is placed, not in 
the stack at all, but down in the smoke box 
to the forepart of the boiler. Ever since 
that time (about 1888 ), the smokestack 
has performed no other function than that 
of a pipe to carry away the sparks which 
the draft has pulverized by beating them 
hack and forth on the netting placed at an 
angle inside the smoke box. Though for 
a time engine builders clung to the Idea 
that it was necessary to have a flared, 
purely ornamental collar around the top 
of the stack, that reminder of old times 
has given way entirely to a plain stack. 
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When the Locomcnivie Srnofcestaclt Was About the Biggcfit Thing on the Eng;ine; the Bulge Was Thought 

Necessary es a Trap to Catch the Sparks 
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Bul|Ein£ Stack, thd Prcdccts^or Q-f the Dtamond- 
Sh^^ptd Affair un PrEccdfng- Page;; It Kad. a 
Piece of Netting: at the Top to Trap the Spirkii 
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'-J Pioneer Engines^ tike the “DeWitt Clinton, 
Showered Passengers On Top of the Stagc>^ 
coach Can with Sparks That Dartiagtd Hata 
and Clothing and Menaced harms 






Rock Island Engine of test with Its “Coffee Grinder' 
Spark Trap on Top of the Smohcatack 
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ThRt Spheres, KesembJm:p Hiiite Basehalli, Are Fart oJ a Battery i>f Sixteen Steel Condensers Which Store 

Sream for Pulnrr! Lf*n in CcrrnaTi iSlwclri'^al Worki 



EXCESS STEAM POWER STORED 
FOR EXTRA DEMAND 

Tn order to make availalde the preat mr- 
\)\us steam power generated during leisure 
hours of Operation of the state electrical 
works at Charlottenbiirg, ^rmBny* a bat- 



basin can he plact^l in the garden in an 
bonr ami is easily moved. It cannot/"^ 
crack or rot and is providefl with an over- 
flow pipe if running water is used, a1- ^ 
though satisfactory results are reported^* 
simply by adding a pail or so of water once^^^ 
or twice a week. ^ 



tery of sixteen huge steel coiideuser.s has 
been constructed* When needed, the con- 
densers make available this extra power 
tinder high pressure. 



\ METAL BASIN AS GARDEN POND 
REDUCES EXPENSE 



Easily install^ 
and requiring prac- 
tically no mainte- 
nance expense, a 
metal basin has 
Iseen introduced for 
small garden ponds 
as a substitute for 
ni a s 0 n r y - 1 1 n e d 
pools. It Is made of 
a copper-steel alloy 
specially prepared 




HIGH-SCHOOL BOY SIMPLIFIES 
* f!l ENCYCLOPEDIA TEXT 



sist cormsionjano Insure long service, i uie maiei 



tnd 



and is coated with a 
cement paint, to re- 
sure long service. The-- 



words of material from the 






edition: 

The task, equal to the printing dl.at least 



b'omplete rcvisiGn of the lincyclop^dis 
Britaniiica, the fourth since the Civil war* 
now neartng^-^j^n^letion, has entailed t1 
writing of aboutjSt^QiiOOO words of newi 
material and the salvaging^ of 6,OOtXOOQ^^^ 

^Jcl edition.^^^ 
^ Ol , 

300 novel-length books and tlie re-e^ttttni g, 
of sixty more* is being carried on col 
currently in New York and London, while 
the printing is being done in Chicago So 
greatly has the world and its sum of 
knowledge altered that more tlian eighty- 
hve per cent of the material is new' ^nd 
more than 2*500 of the world's thinkers 
and doers have contributed to it, nearly all 
the material having been written in the 

Ha' 
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past year. One of the three fitsal readers 
to pass oti the corrected proois is a hig;h- 
school boy* If^ after careful perusal, be is 
unable to comprehend an article* the 
author or tlie editors must clarify It so 
tbc Ijov is able to understand it, Xew 
subjects treated include war ^tiilt, the bi- 
o]og:y of death, the ]eajs;ue of nations* mass 
production, bolshevism, theatrical pro^ 
duction* the electron, radioactivity, broad- 
casting, shop-frout desig;n and philan^ 
thropy. The hou'-to-do-it article marks 
perhaps the greatest chang:e in the revised 
edition as compared with the old. and the 
searcher after information may read how 
to build skyscrapers, batik silk, hammer 
brass or carve wood* 



BANK CLERKS TAUGHT TO SHOOT 
AND DISARM ROBBERS 

Bank clerks of Portland, Oreg. 



are 



taken to a target range^lO Ir^iu iliem to 
cope with robbers in ca^ie of a holdup. 
The bank employes not only learn bow to 
shoot, but bow to disarm a robber and 
turn bis own weapon against binu A 
teller’s window has been set up on the 
range, and the clerks are taught what to 
do when suddenly confronted by an armed 
An instructor also teaches them 



man, 



the Japanese iiieiliod of relieving an op- 
ponent of cl weapon by grasping and twist- 
ing the band in winch tlie wcapoil is held. 
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A Teller’s Cage on a KiFli Ufied ta Teach Bank 

Clerks to Cope with Robbers 
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This Ancient Suit of Chinese Armor Incases s Clock, ' 
Chinese Qoda Marking the Htfumerals 

CLOCK BUILT IN SUIT OF ARMOR 
SIX HUNDRED YEARS OLD > 

A curious clock; built into a suit of 
nese armor at least 600 years old, is one/ 
of the priced possessions of a New__York 
clockmaker. On the grotesque knight’s 
chest appears the face of -the clock udth 
Chinese gods* such as the god of light and 
the god of the sun, used for numerals. 
Inside the armored breastplate is the 
mechanism of the timepiece. 



BLIND MAN’S CAMERA MAKES 

PRINTS AT SAME TIME f ^ T 

A rapid camera that not only takes pic- 
tures but makes prints at practically the 
same time, has appeared in London, the 
im'eiuion of a blttid man, It ha^ two 
lenses, one of the ordinary camera variety 
and the other admitting ohly ultraviolet 
rays. Films and paper are] inserted to- 
gether* Whenever the shutHpr is opened, 
a s]uall quantity of “gas” ofi a -secret na- 
ture, the developing material, is releaseil 
from a small cylimier, to develop, fix and 
print the exposures* Wbe^i the spool is 
removed* the photos are ui| wound, too. 
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CT be so-called century plant sometmies 
takes forty-fue years to bloom, ] !/ 
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uAIRCRAFT CARRIER HAS 
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FUNNELS LIKE BIG TRUNKS 



4 





Djawinp ■D^ the Japan's Mighty Aircraft Carrier, Showing the Hu^e Funnels oh EUher Side fur 

ducing Smoke Screens and Keeping the Fumes Away from the Landing placfomi 



Pro- 



Capable of carrying sixty airplanes and 
with curiously arranjr^d funnels that may 
be employed in laying protective smoke 
screens, the ^^Kaga,” one of the latest ad- 
ditions to the Japanese iiavvp is soon to 
be placed in service. It was originally in- 
tended as a battleship of 40.0LM) tons but 
was remodeled to displace 2S,100 tons as 
an aircraft carrier to steam at twenty-nine 
miles an hour with 91ttI00-horsepower en- 
gines. The shape and position of the fun- 



nels serve a double purpose. They lead 
the fumes away from the landing plaiforrrf^ 
so that there will be less interference with 
flying and at the same time permit the 
formation of a smoke screen at either of 
both sides of tbe vessel. Aided by planes^ 
the carrier would have exceptional facili- 
ties for hiding itself from the enemy. An- 
other airplane carrier in tbe Japanese navy, 
the “Akagi.” has two large smoke funnels, 
both opening on the starboard side* 
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SAND 



BtiUdiiijj material re- 
sembling tile ill some re- 
spects and like marble in 
others is being matiul'ac- 
tiired at New Orleans 
from river and lake saiuL 
The material, known a> 
nmralite, Is made in <]iill 
and-^T^s finishes and in 
various colors, and is 
used in interior or exte- 
rior construction in tlie 
^aine manner as tiling, 
facing and vvallboard. Its 
makers say it has greater 
tensile and crushing 
strength than marble, is 
fireproof^ has no cleavage 
Hue and hence does not crack. It is made 
without heat or pressure, its formation be- 
ing the result of chemical reactions on the 
raw materials, the latter including, be- 
sides the sand, dust from stoneworking 
establishments and sweepings of sand 
from iron foundries. 



Furnish Thfir Own Mativt Power for Thia Mtfri^Gb^ound 
Oper^tin£ Winei Which Set It Whirling 



WINGS FURNISH MOTIVE POWER 
FOR MERRY-GO-ROUND 



A WORLD FLOOD? 



^ /t 

plausiblef 






Scientists have evolved 
theory giving a basis in fact for the an- 
cient tradition among ail primitive peo- 
ple of a world-wide Hood which covered 
the earth thousands of years ago* The 
cause of the ocean's rise mav have been 



Passengers in a novelty merry-go-round 
being used in Germany furnish their o\v% 
motive power and at the same time get 
some of the thrills of ^^ground fiyiiig." The 
passengers operate the machine by 
and lowering birdlike wings attached 
front of the seats, the wings operating In 
unison to set the merry -go -round ’whirling. 



HORNED TOADS AS TRAINED PETS 



POPULAR IN TEXAS V J J 

Once considered an unwelcome pest, the 




the melting of the ice cap at the north 
pole at the end of the last ice age, about 
20,000 years ago. One of the purposes of 
the Byrd expedition is to determine 
whether the antarc- 



liorncd load is today 
and other parts of 



tic ice barrier is 
melting. Sir Edge- 
worth David, Aus- 
tralian geologist, 
has estimated the 
level of the entire 
ocean would be 
raised about fifty 
feet if tlie whole ice 
barrier about tlie 
south pole melted. 
This would place 
nearly every sea- 
port town under 
water. 



esteemed in Texas 
the country. They 
are trained to do 
tricks, participate 111 
races and make 
amusing playthings 
for children, who 
teach them to draw 
toy wagons and 
perform other 
stunts. One Texas 
woman has a ^*herd" 
of fifty toads, and a 
man has built up a 
large business rais- 
ing them and ship- 



Proving That Horned 
■Toads Make G 
Pete; Two Have 
Trained to Haul Toy 
Wagon 



rious markets. Avi- 
ators often carrv 
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Successful demonstration of :i (letsdia- 
ble airplane, tlevelopecl tiy a San Francisco 
cabinetmaker, suggests a furtlier means 
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PLANE THAT DROPS ITS ENGINE 
TO PREVENT CRASHES 



V / 



Drawing lo Illu^tratG the Motor- Release Idea m Op- 
eration, and Rhottigraph of One of the Planes Tested 

of prom rj ting safety in aviation and speed- 
ing llie air-mait and other living schedules. 
Jn case of fire nr other mishap during a 
flight, the jiilot pulls a lever, releasing tlie 
motor and fuel tanks. They fall to the 
ground, while the rest of tlie plane with 
Its operator and passengers is steered to 
a landing ns a glider. In a test of the 
plane over the Alameda airport, the motor 
was released at an altitude of 5,Sd0 feet, 
Tlie pilots operating the cngineless shop as 
a glider^ soared slowly toward tlie gromtfl 
for more tlian fifteen niinutcs before head- 
ing for the runway. Children running 
toward the incoming craft forced him to 
nose It into the sand, hut the ship was 
only slightly damaged. Besides being of 
a great advantage in case of a tire, Uie de- 
taelmhle arrangement would permit the 
rapid change of motors on planes before 







takisTg offj thus tnakmg it unnec- 
essary to transfer cargoes of mail 
and other loadi^ to a different 
plane The idea has been adapted 
to the release of en^hies on multi’ 
motored planes. Dirigibles have 
been planned, fitted with planes 
that could be released and flown 
awa)% to replace the regular pas- 
senger gondolas in cases of acci- 
dents or danger. 
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CARPENTER TOOL SERVES 
MANY PURPOSES , 



A tool that can be used To re- 
place a dozen or more separate 
devices is the latest accessory for 
the carpenter's kit. It consists of 
a pair of slotted steel rulers, each 
laid out as a twelve-inch rule, 
and held together by a clamp and 
wingnut Drawn out and lockn 
straight Hue, the two parts form i 
rately machined rule, two feet in length, 
and locked at right angles, they form a try- 
square. They also are marked and slotted 
to be locked at thirty, forty-five and sixty- 
degree angles, as a T-square, and can be 
set at any angle for use as a miter square. 
Set in otiier ways, they form a depth 
gauge^ an inside rule, a marking gauge, 
adjustable extension rule, and a compass 
A rubber suction cup Is furmshed to fit 
into the hollow stem of the locking post, 
and with this In place and a glass cutter 
damped beUs'een the ends of the rules, 
the device can be used to cut glass into 
circular disks. « 



Offering Home ScckcrB a Bargain; Old Railrgad Cgach bn Sate 
for Use as BungaJgw, SuTnraer Cottage ci LupcK Wagon 



OLD RAILWAY COACHES SOLD 
FOR BUNGALOWS 



Coaches no longer fit for active service 
are placed on sale at a station on the Cen- 
tral railroad of New Jersey. As the sigit 
indicates, the price Is moderate and the 
coach is suitable for adaptation as a lunch 
wagon, a summer or vacation bungalow. 
Trucks and seats are not included. 



AVERAGE AIR-TRAVEL CHARGE 
IS ELEVEN CENTS r\ 0 



Jiieven cents per mue is the av^erage 
charg^e for passenger air travel over the 
regular transport lines in tlie 
United States, a survey by the 
Boeing Air Transport reveals* It 
I is possible for a passenger to 
travel 12,914 miles over air-trans- 
f ^ port lines operating regular piis- 

j ^senger service without retracing 

H ^ f s tile route Once The cost of such 
a trip vvould be $1,427. The lowest 
, passenger fare was found to be 
7,b cents a mile between Portland 
ipM| aii'l Seattle, and the maximum 
1| was 21 cents a mile for a short trip 
<Tver the ocean along' the Pacific 

included taxi- 



coast. The rates 
cab or bus transportation between 
and the business see- 



the airports 
tiousiof the cities 



Two SlotLcd Steel. Rulcris Clamped Together with a Wmgtmt Make 
Try^S^u^c, 01^4^9 Cutter and Other TuuLi 
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Battery ot Automobile Hcadlif^bts Used to Tlluminate *ri Airport, 
and Night Photograph ot the Field 



bee]i fr>iinr'T, finrl this pre^isure is 
releasetl. the ah may form litre 
hubbies in tlie f^asoiitie anti tiic 
volutne may therefore he nmeh 
larjrer, due to the bnltbles di-ytlac- 
insr some of the liqnifh Under 
such conditions, to l)e sure of ac- 
curate metermET of the gasoline, 
it would be necessary that no air 
bubbles he present while the liquid 
fs passing llirouglt the meter. It 
is stated that a volatile aviatitm 
gasoline will di.ssoUe al>oiit one- 
f] liar ter of its oivn vpliinie of air, 
it exposed to the atmosphere, 
wliile a motor ga!>oline will dis- 
solve about one-sixth of its vol- 
ume of air at ordinary tempera- 
tures, Because of the tendency 
of air to become mixed with 



AUTO LAMPS LIGHT 
AIRPORTS AT 
LOW COST 

d'owiis and small cities 
ha vi n g airplane-landiii"; 
fields, are linding an eco- 



nomical way to provide ligliting facilities 
by employing batteries of automobile 
headlights. The cost is but a fraction of 
the more elaborate lamps specially made 
for airports, and yet they afford excellent 
service. The accompanying illustrations 
show a typical installation and the degree 
of illumination provided. Ten spotlights 
and three ova] lights, such as are used on 
automobiles as backing or fog lamps, 
make up the equipment. 



AIR MIXED WITH GASOLINE 
CUTS DOWN VOLUME 



*• V When the motorist buys gasoline at the 
rilling station does he get all fuel or is he 
paying for part air? If the gasoline Is 
saturated with air under pressure, it has 

{{4^\ (B W aL 
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line, the height to which it is feasible to 
,'pump the liquid by a suction lift is de- 
pendent not only upon the volatility of 
the gasoline but also upon the amount of 

FISHING POND ON ROOF TOP - 



Business men who like to fish hut have 
no time to go on fishing trips, may have 
their yearning for the sport satisfied in 
Po rtland. Oreg .. by taking their tackle to 
the top of aTiigh office building. The 
roof has been made into a hsliing pond 
with shrubbery about the edges, to give 
the effect of a mountain stream. Casting 
is one of the favorite sports, and the pool 
lia.s different depth.s so the angler may 
select the spot Jie Hkes best. , y 
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LETTERS thrown INTO OCEAN 
DELIVERED BY CURRENT . , - ^ 

Mailing letters by throwing them Into 
the ocean and allowing the current to act 
as mail man in delivering them is rather 
sloAV and. uncertain:, but it is better than 
no mail at all, inhabitants of the isle of 
St, Kilda, off the west coast of Scotland, 
have deddeth It is one of the loneliest 
of British possessions and there is no 
post oEce and no means of obtaining 
stamps* The letters, fheretore^ are placed 
in a tin box containing necessary postage, 
the box Is fastened to a wooden float 
marke<l "St. Kilda Mall, Please Open” 
and the package is cast upon the waters^ 
Following the currents, the float usually 
is cast up among the Shetland islands, but 
tlie system is a slow one. ThV last mail 
took iwG months and twenty days to reach 
London and many letters never reach 
tlieir destinations. 






MOTOR-DRIVEN LAWN ROLLER 
EASIER TO HANDLE ^ v 

Greater ease of operation is claimetl for 
a motor-driven roller introduced in Eng- 
land* The engine is inside the roller, 
where it is protected from the weatlier 
and renders the implement exceptionally 
easy to hantlle. It may be operated in 
either cHreclton. The unit is adaptable 
for light contractors' work and eight pints 



Artificial Lung; and Larynx Which Tallsg When Lipa 
Placed about Speaking Tube Form the Words 

ARTIFICIAL LUNG AND LARYNX 
SPEAK AS LIPS FORM WORD 

Carrying on a conversation by artificial 
means is made possible by an artificial 
lung and larynx whicb operate much as do 
the natural organs employed in speaking. 
Il is possible to speak merely by forming 
words with the lips placed about the tube 
of the device. 



All He Has to Do la Guide It; the Motor Roller in 
Operation; It Runa ih Either Direction 



CLOWNS HELP CLEAN UP CITY 
WITH PAINT AND BROOMS , f 

I ' L- 

Two clowns, one a man and the other' 
a woniiUi, armed wkh paint brushes, riilj- 
1)1 sit and h rooms, have been used tu re- 
mind people of }itoiitreal of clean-up week. 

The cl owtiiv, attired in startling costumes 
and carrying sandwich boards telling of 
the campaign, paraded the streets, the 
woman preceding the man and strewing 
cans and rubbish which the man swept 
up as his partner discarded it, after which 
he delivered a lecture to her on the need 
for cleanliness* 



of fuel is said to be sufficient to keep it in 
operation for a whole day. 
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CThe first cable message to England cost 
$5 a word. 
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Glinting o£ American Squadron by Burnell Poole, One of a Seriei Presented to the Kaval Historical Foundation by the E. I, Dupont De Nemotirs Company and Loaned 

to the Neva! Academy 
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By LOWELL THOMAS 



Author of ^ ‘Raid era of the Deep/’ "Coiitit Diickner^ The Sea Devil/' an^! “With Lawrence in Arahl^/' etc 



^HE CLOAK of invisibility is one of 
mankind's ancient rlream^. Its advan- 
tages in many situations of life are ob- 
vious — in a fight especially. Invisibility 
in warfare has been an endless preoccupa- 
tion of frequently embattled bmnanicy. 

The World War, which brought the art 
of spilling blood to new lieights of teeb- 
iiiquet provided new wonders of conceal- 
ment. Two especial and opposing arts 
there were, as there have always been, the 
one for spying on the enemy , the other 
for hiding yourself from him. The former^ 
essentially reconnaissance, found its prin- 
cipal modern invention in the aeroplane. 
Of the latter there were many sorts, 
camouflage, the smoke screen, and, above 
ail, the submarine. 



The swift development of stlbmarine 
warfare was in no wise expected when 
tlie nations embarked upon war, and if 
you had wanted to do a bit of fantastic 
imagining, you might have drawn a pic- 
ture of warfare between the boats that 
iia\ngatcd beneath the surface of the sea, 
of the submarines of one nation campaign- 
ing against the submarines of the other. 
Even now, more than ten years since hos- 
tilities ceased, very few people have any 
clear idea that there was any organised 
combat of submersible craft against sub- 
mersible craft, and yet it was one of the 
most striking features nf the war, one of 
the most tensCj and almost inhumanly 
dramatic. 

Among the many measures that the al- 
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lied powers took to 
thwart the fearfully 
effective threat of 
the U-boats was the 
systematic use of 
submarines aE^ainst 
them. Y ou wouhl 
not think that it 
COM hi have any im- 
portance. Chance 
encounters between 
submarines you 
rnig;ht expect as a 
very remote possi- 
bility, but surely 
not that such en- 
counters would become 
a normal feature in the 
scheme of things^ or that 
these fights would have 
any appreciable part in 
the decision of war at sea, 
Nevertheless, allied 
submarines were sent out 
on regular patrols against 
the U-boats, haunting 
and stalking the lanes 
which German prowlers 
customarily followed. 
During the entire war 
the Germans had a few 
more than 300 U-boats 
in active fighting service, 
They had many more un- 
der construction and 
ready to be put out when 
the war ended, but about 



300 wag the number of 
those that did any actual 
campaigning, Ol these, 
17S were sunk by the al- 
lies, a gliastly percentage 
of losses. Mines took the 
heaviest toll of the un- 
der-sea raiders. But as 
vve look over the list, we 
are amazed, and at first a 
bit baffied, to observe 
that seventeen U-boats 
were sunk by allied sub- 
marines. 

Then, too, there were 
many fights between the 
under-sea boats in which 
neither side won a 
complete victory. 
Altogetlier, it makes 
a startling chapter 
with more than its 
share of sudden 
drama, incredibly 
swift climax, and 
grim horror. With 
this fact in mind, it 
is interesting to re^ 
call the naval axiom 
of p f e - w a r d ays, 
that “a submarine 
cannot fight a sub- 



marine. 



Hydrophone Bein|; Operated from Soljmarine Chaser ; Hurling a Lance Bomb, 
and German Sub at Full Speed 
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From a Photograph Found on Board a German U-Boat Captured by the British; Bow ici the Air. the Un- 
lucky Steamer Is About to Sink While the Sub Crew Watches 



A? usuiil,, the prophets prot ed to be false 
prophets. 

The first U-boat sunk by ati allied sub“ 
marine was the “U-10," lost in the summer 
of 1915. The British admiralty con- 
ceived a brilliant and cunning^ idea. They 
decided to send out one of their subma- 
rines to take part in a scheme to trap the 
enemy. It was at the time when the U- 
boats were at the peak of tbeir ruthless 
campaign of destruction ag;ainst British 
fislting craft. The subtle plan of the Lott- 
doE sea lords was to use a hshing smack 
as a decoy and have It cruise around with 
a British submarine in tow. Of course 
the latter was to lurk just under the sur- 
face, with not even its periscope above 
water to give warning. It would be con- 
nected with the fishing smack by a tele- 
phone line. Then, if a U-boat on the 
prowl approached the iniiocentdooking 
fisherman and came along on the surface 
with the intention of sinking her by shell 
lire, the plan was for the British sub, ap- 
prised and guided by tetephoue, to pop 
suddenly to the upper zone and cut loose 
with a torpedo. Superb idea, and so in 
fact it came to pass. 

On June 23, 1915, the trawler '"Tara- 



naki** could have been seen meandering 
along the Scottish coast, some sixty miles 
off Aberdeen. And who would have sus- 
pected that she hafi a liaul of steel lish in 
view' — with a steel fish of her own to effect 
the capture? For, attached to the towline 
of the harmless-looking "TaranakU was 
tlie British under-sea ship of war, the 

^‘C-24 

'^U-boat in sight!** called the lookout 
on the fishing smack. 

It was the “U-40/" headed straight for 
the trap and intent on sinking the seem- 
ingly inoffensive fishing craft. 

But in another long cigar-shaped shell, 
leaning against the wall of his conning 
lower, with telephone receivers over his 
ears, was a gaunt j^ou ng Englishman, 
Ueut. F, H: Taylor of the submarine 
service. 

“Submarine a thousand yards astern.” 
The message came from the trawler on 
the surface. 

“Slip the towline.” the order was passed 
along from Lieutenant Taylor to his men* 

But sometidng went wrong, and she 
could not free herself, Her commander 
telephoned to the trawler which loosened 
the towliiie at its end. The “C-24” 



now 
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had 300 fatlioms of towliiie hanging from 
her how* She immefi lately began to sink, 
bow It took time to bring her to an 

even keeL Then she came to periscope 
deptli for a look* The U-l)oal was lying 
on the stirface, ready to sink the trawler. 
The “C-24T running with her periscope 
showing ami dragging that nionstrons 
length of cable, steered to within 500 yards 
of the unsuspecting German. Tt took 
great seamanship to get in a shot. 

■'Torpedo, fire!"' And the white wake 
of tile torpefio sped true to the mark, A 
heavy explosion, and the instantly 

sank. The British boat came to the siit- 
face and picked up two officers who had 
been on the deck of the U-boat—the only 
survivors, 

A month later the British "C-27'' ivas 
being towed beneath the surface under 
similar circumstances, A U-boat ap* 
peared, ami ordered the trawler to "aban- 
don sliipT This was reported to the 
deep in the water below. The 
telephone wires were kept hot, while the 
stalkers waited for the U-boat to come 



up dose enough for an effective attack, 
Then, right at the most criticrd moment, 
the telephone went out of commission. 

Below the surface Lieutenant Dobson, 
in command of the "C-27." swore hts best 
sailorman's oath at the luck* He waited 
in a quandary. Then he heard explosions 
above, shells bursting on the surface. The 
L^-boat was firtiig on tlie trawler. 

“Slip the toivlineT ordered Dobson, aiitl 
the “r-27'" came np for a look around with 
her periscope. The German was shelling 
the trawler, which was replying to the fire. 
The "C-27'" nianetivered for a shot. 

^"T orpedot fire ! " 

A tense nait in the submerged boat. 
Not a sound. The torpedo had missed. 
Surely their game would be up. Ho\v 
could the Germans have helped but see 
that telltale white wake? No. The ill- 
starred U“boat did not move. It kept on 
firing away at the trawler. The fishermen 
aboard the lumbering old craft were put- 
ting up as good a fight as they could. 
They were out-gunned, and German shells 
were raking them from bow to stern. In 
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tlie excitement of the fight and the thriii 
of ficein^T their missiles bursting on the 
enemy deck, lliie Germans oldivtons 

of everything else. They never noticetl 
the white torpedo track that bad swept 
pap I them. 

“Ready for an oilier shot/' ordered Dob- 
son, as he shitted liis aim, This time tlie 
torpedo sped true, A heavy explosion 
and the plunged to tlie bottom. 

Tlie blew her tanks, came to the 

surface, and picked up the captain of the 
U-hoat, two oJticcrs and four men who 
were swimming in the sea. 

'rhese prisoners, through some stupid 
lack of foresight in England, were placed 



Clc»se Vitw oF Paravane Deflect Mines fi-cm the Sides a 

Steamer j Upper View Sht^ws Paravanca" Tracks bs!3L(le Ship 



in a general prison camp, wliere they told 
and retold the story of how their craft 
bad been sunk. Through prisoners^ letters 
home, perhaps in code or invisible writing, 
the word got hack to Germany. Of course 
any ambuscade to really function must be 
secret. U-boat commanders were warned 
of the trap of the trawler and the hidden 
submarine, and the British soon realised 
that their little game had been found out. 
Even then they continued the plan until 
August, 1915, when the “C-29.“ while be- 



ing towed submerged oflf 
the mouth of the Hum- 
ber, struck a German 
mine and was lost. That 
disaster brought about 
the liiial abandonment of 
the scheme. Late in the 
war, the stunt was tried 
again, successfully, too.. 
The “UC4a- was sunk 
oET the l\Toas lightship by 
Lieut. Robert Raikes, the 
only British submarine 
commander to sink two 
U-boats. 

But for the most part, 
after August, 1915, the 
strife between the submarine fleets was 
carried on straight, without trick or strat- 
agem. Of course two submerged subma- 
rines could not fight each other effectively. 
Occasionally two suhniersibles on the sur- 
face would exchange shell or machine- 
gun fire, but no craft was ever stink in 
this kind of encounter. Once or twice a 
submarine tried ramming an enemy of its 
own ilk, hut that was a mere futile fri- 
volity. The under-sea craft stalked and 
sunk each other with one single kind of 
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stratcR:y, A suhmerRetl boat would steal 
upon and torpedo a boat running or lying 
on the surface. 

A large part of a submarine’s life is 
spent on the surface. Long runs, espe- 
cially those very long voyages the German 
U-boats made, were nearly all on the sur- 
facCj so far as mileage went. The sub- 
mersible hid itself under the water only 
when attacking with torpedo or when 
evading attack. The British gradually 
dosed the English Cliamid against the 
U-boatB, They laid a series of effective 
barriers of bomb-studded nets^ mines and 
patrol boats — the famous Dover patrol. 
That forced the U-boats raiding the At- 
lantic to take tlie long course northward 
through the North sea and around the tip 
of Scotland, This led through fairly nar- 
row waters where the British submarines 
kept a patrol, running submerged anti 
lying in wait for Germans on the prowl 
who happened to be on the surface. Then, 
too, in the Mediterranean, the U-boats 
were e^vceptionally busy and successfuk 
Here they established bases along the 
Austrian coast. But tbe Adriatic happens 
to be a narrow sea, ami provided an e.v- 
cellent hunting zone for allied submarines* 

One day a German U-boat set out from 
Trieste. She was tbe “U-Sl/’ and was 
running submerged. The British "E-54” 
likewise submerged, was not far away* 
Two periscopes were ripping through the 
water, leaving their white wakes behind. 
One thing a periscope cannot see easily is 
another periscope. Each under-sea raider 
below the waves was totally unaware of 
the proximity of the other. The one that 
broke water and came to the surface in 
sight of the other was fairly certain to get 
winged by a torpedo. 

Aboard the "U-Sl,'^ the commander was 
Lieutenant Weisbacli. an officer who had 
figured in memorable episodes. He was 
second officer of the “U-20,'^ when that 
craft sank the 'Xusitania" and set the 
world aghast* Then he became com- 
mander of the and in that craft 

carried the ill-fated Roger Casement to 
Ireland for that succession of events 
which led to the hanging of Casement, tbe 
Easter rebellion in Dublin, Sinn Fein, and 
the drawn-out savage struggle between 
Ireland and England. 

The periscopes were running on the sea* 



A merchant ship appeared on the horizon 
and shaped a course toward the periscopes. 

That was the break. As the vessel ap- 
proached, the U-boat broke water, fired 
a shell, and gave the order to abandon ship, 

A wild tumbling into the lifeboats, and 
then the “U-ST^ began shelling the steamer 
to sink her. While she was firing away, 
she was being stalked by the *X-54,” The 
white wakes of two torpedoes. , -both hit 
the German witli terrible explosions. The 
^'U-Sr’ went down like a rock. Seven 
men w'ere left swimming iii the water. 

The *X-54‘" picked them up. Lieutenant 
Weisbach, commander of the U-boat, was 
w'ounded and drowning. A British officer 
jumped overboard and .saved him. IMean- 
w'hile the lifeboats of the steamer were 
rowing aw ay. The “E-54’' wanted to help 
them and went after them. They rowed 
the harder. The encounter between the 
submarines had been so swift that the cast- 
aways <lid not realize what had occurred* 

They thought the submarine pursuing % 

them was the U-boat aiitl bent to the oars 
witli renewed vigor, trying to escape. The 
‘X-54” finally caught them, and it took a 
lot of explaining to make the frightened 
people understand what had happened. 

But for war at sea with a particularly 
ghostly flavor just imagine, if you can, an 
encounter of submarine against siibma- 
rine-^at midnight! Graft h'ing so low 
on tbe surface might be expected to be 
perfectly protected by the shroud of night, 
hut it happens that the only German U- 
boat the Briti.sh sank lu the Mediterranean 
was torpedoed near the witching hour of 
midnight. 

"AVe \vere running on the surface near 
Durazzo,” related Lieut* Comm. Oliver 
North, of the ''H-4.” “It w-as a bright 
night. The sea was calm* Eleven o’clock, 
and I was below having a bite to eat be- 
fore turning in. 

" 'Submarine ii: sight, ^ came tbe call 
from the watch officer In the conning 
tow er. 

got up as fast as I couldi and. sure 
enough, there was a conning tower about 
a thousand yards away on our port bow* 

It was a German in full silhouette before 
a bright moon. That moon was his doom. 

The helm was set for a half course around 
him. It was an eerie hunt in the moon- 
light. Soon we were a bare fifty yards off 
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a Harbor from invasion by Subniariiiea ; Lm« of Nets at tfie Headquartcre' of the Grand Fleet ui 
the Orkney Islands during the World War 



his port beam — at point-bbatik range you 
might say. Then he must have sighted 
uSj because he started to submerge. It 
was too late. We turned loose two tor- 
pedoes and both got him. That w^as the 
end of the ‘UB-S2.* We came to the sur- 
face. There were shouts from the dark 
water* We steered over and picked up 
two men, the captain and navigating of- 
ficer of the foundering craft They had 
been the only two in the conning tower 
svhen the torpedoes hit and were able to 
throw open the hatch and jump out bC' 
fore tlie boat sank. AU the others went 
down in the Iron shed, poor devils*’^ 

It happens that the commander of the 
T"UB-52” was Lieutenant Lauenhnrg who 
had previously participated iti a miracu- 
lous affair between two submarines. It 
was at the time wlien he was second officer 
under the famous A man Id de la Perrlere^ 
the redoubtable U-boat ace of aces. The 
^"U-3S” was on its way back to its base port 
at Cauaro in the Adriatic, The com- 
mander was belovv, On ileck keeping 
watch w'ere two officers. One w^as Prince 

• I 



Stgismund, son of Prince Henry of Prus- 
sia and nephew' of the kaiser, Tlie other 
w'as this same Lauenhurg. Suddenly they 
saw a periscope only forty yards to star- 
board and instantly the white streak of a 
torpedo. The white streak darted swift 
and true. The tw'o men stood petrified. 
There was no time to evade the deadly 
missile. Then the perfectly aimed torpedo 
leaped out of the water, as faulty torpe- 
does sometimes did. It described a grace- 
ful arc, like some giant hying fish, and 
landed on the U-boaPs deck. Its war head 
did not strike, and it w ent sliding and clat- 
tering across, plunged into the water on 
tlie other side and then sped on its way. 
A moment later came another torpedo* 
The British, seeing that their first torpedo 
had jumped, set the second one low-er, too 
low* It passed under the “U-35.” Then 
two more torpedoes, hut by now the '‘U-35" 
was swinging around. A submarine end- 
on is an almost Impossible target. Both 
torpedoes missed. Then the ‘'U-35” sub- 
merged and made safely away. 

After a phenomehon tike that, Lauen- 
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biir^ could scarcely be expected to find 
another in bis path. In command of his 
own boat, the "UB-SZ,” the Britifh tor- 
pedoes hit. bis boat sank under Itiin and 
Lauenbiirg spent the rest of the war a 
prisoner in England. 

(To Be Cortinued] 






BANKED SHOTS OF BILLIARDS 
ARE MADE WITH MARBLES 







tliree down to three-quarters of a meter 
and a method was found of producing an 
antenna effect of 3fK) watts ndth three- 
meter waves, the outfit spanning a dis- 
tance of 2SD miles in radiophone trans- 
mission, With an antenna effect of only 
one-tenth of a uatt, phone transmission 
over dO miles was possible, and in this case 
the sending set, no larger tlian a cigar box, 
worked even without an antenna. It is 
possible to calculate the range of th^^^ 
waves very closely, and the}' are not af- 
tected by the proximity of Jiigh-tension 
lines or electrical nnachinery. 

: Ane ounce of poison kills 
three hundred rabbits 












^ Wholesale poisoning is being employed-j^ 
in agricultural sections of Nevada to get i 
rid of Jack rabbits which have become^ 
such pests that they have devoured eiitlr^^ 
haystacks. One ounce of poison, mixed 
.with ten pounds of alfalfa leaves, ac- 
counted for more than 30(J bunnies in one 
’* night, and one man working for a week^ 

Base Surrounded by a Rubber ^4 succeeded in killing more than 1,000 rab^_. 
s the Azates m m BilLarda ^ . >0 

bits by poisoning, T 

The thrills of marbles and billiards are 



^\'^hacrtlng Marbles 
\ Kim Enables 3 



combined in an indoor game played on a _ 
flat base. A rim o{ rubber around three 
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CARBURETOR USES FUEL OIL 
ot ruDiier around tnree j KEROSENE OR GASOLINE 

sides of the base enables shots of marbles f j / 
to be banked as in billiards. The end of j A carlmretor has been designed pd- 
tbe board nearest the player contains^ marily lo use fuel oil, but j^jnventor says 
seven slots, those at eacli side represent- ^ that it also will operate with kerosene, 
ing penalties when the banked marbles ^ gasoline or a mixture of any two or all 
fall into them and the live in the middle^ three of these fuels. Saponified mixtures 
representing cre<lits in various amounts. of fuel oil and wa- 
The sum deducted or added to a player s'^ ter also have been 
score doubles or trebles according to the^^^used. No special 
number of hanks made by the marbles *■ 'm a n i f ol d is re- 
off the rubber rim before dropping into ^^uired and no ad- 
the slots, ^justment is neces- 

^ sary in changing 

SHORTEST RADIO WAVE CURES ^ engine 

X FADING AND STATIC temperature, it is 

^ — ^c ] a 1 m e d , is no 

atic and fading, two disturbances to ^higher than when 
which ordinary radio wave bands and the j '^ gasoline is used, 
short waves ranging from ten to 100 ^carbon deposit is 

meters are subject, disappear entirdyNahont the same as for gasoline, mileage 
when wavelengths under three meters are^^yis slightly higher, starling is facilitated 








used, reports of experiments with uitra-^ 
short waves before the German Radio- 
Technical association sho^v. Experiments 
were conducted with waves ranging from 



iand crankcase dilution is reduced. In- 
creased power, particidarly at low speed, 
and greater fiexibihty are .other advantages 
claimed. 
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Inventor with Model of Hta Proposed Rocket and 
Radio Plane, Showing; the Power House tO' Transmit 
Electrical by Wireless: Rockets Would Aid 

in the Take-05 
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Will airplanes and other craft be pro- 
pelled by electric energy traiiBmitted 
through the air? A western Inventor be- 
lieves that they wdll, and is experimenting 
with a model ship in which he combines 
the rocket Idea of motor power with plans 
for driving a special electric motor by 
wireless. The rocket, he expects, will be 
chiefly of aid at the take-off and in acquir- 
ing additional speed in the air* Land sta- 
tions would transmit the waves which 
would drive the plane’s motors. 



GOLD AND QUICKSILVER FOUND 
UNDER OLD MILL SITES 

Abandoned mill sites, where thirty y/ars 
ago amalgamation was the only process 
used to recover gold, with the result that 
quicksilver was washed out in the tailings, 
now are being worked and arc yielding 
profits from mercury. Plants for recover- 



have been installed, and one of them on 
the Carson river in Nevada is taking gold, 
silver and quicksilver from the river bed. 
In some instances* the foundations of old 
mills have been moved, and the quicksilver 
followed to a depth of forty feet or more 
into the earth, as it has the faculty of 
working its way through apparently solid 
rock and taking its gold ami silver content 
with It. At a mill site in Elko county, Ne- 
vada* a shaft sunk by men searching for a 
silver vein exposed quicksilver at a depth 
of 75 feeL Tlie mercury had escapetl from 
amalgamation pans used in the old mill 
and pools containing from fifty to 100 
pounds of the metal w*ere found to yield 
high values in both sliver and gold. 



eWe want all our readers to wwlte us 
freely and often whenever they wish addi- 
tional information on articles published in 
this magazine. Address Bureau of Infor- 
mation, Popular Mechanics, Chicago. 
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"'Smoky Joe’' Maftiny Famous Fife Fighter^ Who Has Answered More Thaft 
FiFty Thousand Alarms in New York 

T^OR rcjil adventure one need not ^o 
* beyond the confines of one\s own 
home towiit accordin^^ to “Smoky Joe” 
ilartin^ assistant chief of the New York 
fire department for forty-five years, who 
has answered the call of over SO^fXXl 
alarms. 

In the everyday experience of the fire- 
man, says Smoky Joe, a man can find the 
essence of the super-thrilts encountered l>y 
soldiers of fortune in remote regions of 
the earth. 

Narrow escapes from death, daring 
rescues in the face of destruction, tiock 
fires, subway fires, skyscraper fires, tene- 
ment fires, explosions on land and water- 
all of these liave figureil in the career of 
Smoky Joe, He is sixty-fi\"e today and 
still his rakish red roadster is parked out- 
side of his home in readiness for his re- 
sponse to fire alarms. 

Although he lias participated in the 
fighting of more than 5d,00f) blades since 
he still recalls his first fire, “T had 
reported to the engine house for work 
at eight in the morning,” he sard. “Fire- 
men in New York had longer and earlier 
hours then, I was nervous all dav, won- 



dering what the first 
alarm would bring. 
Nightfall arrived, and 
still our engine house 
In the downtown dis- 
trict received no call. 

“At 9:00 o'clock that 
night,” he continued, 
**the bell clanged. My 
first fire was in the 
lower Broadway sec- 
tion. Out we rolled, 
headed as fast as the 
horses could go. 

“Those were days 
when horses were in 
use. The old horses 
could travel too. The 
fire was at a sweatshop. 
When we got there, thf 
flames were shooting out of the windows 
and the smoke was drifting do\vn the 
street like a pall, There is no way of de- 
scribing all the sensations that shot 
through my mind as 1 approaclied the 
,scene of my first fire. I was as nerv'ous 
as a steeplejack who has lost hU grip. 

“I was on a line hose at that job* We 
went to W'ork and had the fire under con- 
trol in pretty short order. But that scene 
show'ed me all the color and excitement 
of tlie fireman's life* The hoys were bat- 
tering at the door of the building with 
axes and running up ladders from the 
street, going right into the blazing build- 
ing while our hose played all over the 
place, 

“The worst fire I ever fought,” he went 
on to sa} — “and 1 have come up against 
a lot of wicked ones — was the bSg oil fire 
in Green point, Long Island City, a part of 
Greater New York, in September, 1919. 
Tt was as hard a proposition as ever con- 
fronted the New A^ork fire department. 

“We fought that one for four days, be- 
fore it was under control. Every hour 
was sixty minutes full of danger for the 
men. Twentv-iiine tanks were ablaze and 
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man. Watching His Men Pour Tons of Water into the Flames 



all around them stood others that niisht 
take fire at any time. There were gaso- 
line tanks in there, too, holding 75,000 gal- 
lons to the tank.. If those had gone up^ it 
would have been the worst conflagration 
in the history o£ New York. 

"These explosions would have rained 
death and destruction out of the skies 
over the whole danger area. That was a 
fire with thrills in it galore. There were 
roaring masses of flame, clouds o£ bil- 
lowing smoke obscuring the sky. Through 
it all, hiimlreds of raincoated, helmeted 
men battled heroically against the prog- 
ress of the blaze. 

"Five fi reboats ran up a creek which 
crossed the fare area, wliile, on land, fifty 
fire-flghling companies with full apparatus 
were working doggedly to bring the fire 
down. 

"That was the only time a second fourth 
alarm has been turned in for the same 
Are. That record-breaking signal came 
when the Are suddenly jumped the creek 
and it looked as though the Hames were 



going to win out. All leaves in the de- 
partment were stopped while tlie fire was 
on and every available man w^as rushed 
to tiie scene. 

"The foamite plant, built to combat just 
such a blaze in the tank yards^ burst from 
the heat an hour after the fire started, and 
this arrangement for covering the sur- 
face of the burning oil with a protective 
coating and thus stilling the flames was 
lost to US. 

"Right in the middle of things — about 
the third day — a young chap came to me 
with the nerviest proposition I ever re- 
ceived at a ftre. He was an aviator. He 
offered to fly over the blazing tanks and 
drop a load of extinguisher into them. 
1 turned him down. It ivould have been 
certain death to let him get anywhere near 
one of those tanks in a plane. In the fu- 
furcT ho\vever, airplanes may be utilized 
to a great extent in figluing fires. 

"It was so hot at this lire that I saw 
a solid brick wall actually melting. The 
bricks were so soft they were dripping. 
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It was one of tlie closest approaches to an 
inferno on earth that I ever witnesseth 
Still It was not beyond human conquest.” 

Firemen are brave lads, seldom con- 
scious of tlieir duty, he explained. “Yet 
the fireman is himtaii/' he continued, “and 
he has all the emotions, of course, that 
other mortals undergo, such as fear. There 
is one Hire above all that puts fear into a 
fireman, That’s the one where there is 
the life hazard. 

“It is a terrible tiling to know when 
you are rushing to a fire that lives are 
hanging in tlte balance. There is always 
the horrible doubt lurking that you may 



get there too late. The 
boys are mad with haste 
ubenever they get an 
alarm that tells them of 
a building ablaze with 
people in it. 

“They fear for the folk 
in the building every 
jump of the way. Take 
a big tenement in a con- 
gested district, with a 
number of families living 
on each floor. A fire 
there^ with the lives of 
women and children at 
stake, and you have a 
serious crisis. Firemen 
have distinguished them- 
selves gloriously in com^ 
bating these tenement 
fires. Every year buti'- 
ilrcds upon hundreds of 
lives are saved in these 
particular blazes.” 

The old E q n i I a b I c 
building fire and the De- 
la n c e y street 1) r i d g e 
blaze — both outstanding 
in the history of New 
York — were fought by 
Smoky Joe. At the De- 
lancey street bridge fire 
be scored a great life and 
property -saving coup 
when he stopped river 
traffic. 

The cables of the 
bridge, which overhang 
the river, made of in- 
nuinerahlc strands of 
, were a potent 
one of them 
the 



heavy wire 
source of danger. If any 
had fallen onto a boat, he pointed out 
vessel would have been cut in half* 

As for the origin of Chief Martin's so- 
briquet, be has been called Smoky Joe for 
tw enty^five years. It all started at a tough 
fire in the downtown market section, near 
the Hudson river* The fire fighters were 
collapsing all over the pavement, over- 
come by smoke. But the smoke fumes 
could not keep Joseph B* Martin off the 
job. lie seemetl to thrive on the smoke. 
From that day onward Fire Chief Edward 
Croker called him Smoky Joe. 

Since the first dav he entered the fire- 
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Stutlle^s Newest Firetoat Testing Its Nozzles and Pumps at the Rate tif Twelve Thousand Gallons a Minute; 
Fircboats Play a Prominent Part in Fighting Waterfront Blazes 



fiffhtingr pi'ofession. Smoky Joe has been 
^reath" interested in its development. 
“My first month as a smoke eater” he 
said, “I got $66 pay. I got three days off 
a month with no lime off in betweem The 
li remen of those days were up against it 
in the wav of facilities. For instance, if 
you wanted an extension ladder in a 
hurry, it had to be hauled off a truck by 
hand and lifted into position. An exten- 
sion ladder isn’t a light bit of wood. Now- 
adays ali the fireman has to do is to pull 
a lever and up she runs as high as you 
want her to go. 

“Neither did we have the high-pressure 
system to help us. Today the pressure at 
the hydrant with its four outlets is equiv- 
alent to the power from four first-sise fire 
engines. The big buildings help a great 
deal in present fire-fighting methods. 

“The skyscrapers are fireproof, and most 
of them have put in their own standpipe 
lines, have a water tank on the roof and 
a line of hose on every floor. They have 



organized staffs so that they really have 
little fire companies of their own. 

"On April 12, 1927, vve had a freak fire 
on the forty'seventh floor of a hotel. 400 
feet from the street level. Scaffolding in 
the tower under construction had burst 
into flames about eight in the evening. 
This one proved a stickler for me, 1 must 
admit. 

“The hotel was under construction, so 
its own fire-fighting apparatus was not 
ready for service. Our own water lines 
could not touch the llames, though we 
tried shooting water from another hotel 
close by. The water ran short of the dis“ 
tance. The result was that the scaffolding, 
which shot off a shower of fiaming brands, 
burned itself out* This would have been 
prevented if the installation of the stand- 
pipe had been completed. 

"We feel no great fears over skyscraper 
or high hotel fires. Standpipes' and fire 
pumps, hose lines, and first-aid extin- 
guishers, supplemented by the watchman 
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WEter Towers, with Hijfh-t'r ensure Nozzles Controlled from the Ground 
ablo Firemen t& Ruch Upper Stories with Ease 



service in these edifices^ are sufficicDt to 
reduce the fire dant^er to almost nil. Such 
construction fires care very rare, 

'V\s an example of the effsciency in sub- 
duing skyscraper fires under the present 
system, l.ake the fire which broke out on 
the fifty-seventh floor of the Wool worth 
build in|E^ last January. It was the highest 
fire in the history of New York* When 
this fire broke out^ because of a short dr- 
cuilh six people were marooned in the 
fifty-eighth floor tower. 

hook-and-1 adder company rolled up, 
and the firemen realiied the futility of 
readnug the flames 765 feet above tlte 
street. Other firemen mounted to the 
forty-seventh floor in two elevators. 

"From this floor they dragged their 
ho-sc up ten more flights, where they at- 
tached them to tlie standpipe beside the 
elevator, then made sltort work of the 
flames. I am convinced that any fire 
at a great height could 



a similar manner with 
equal speed anywhere in 
New York. 

‘'When tires break out 
on the docks or on ves- 
.<^els near New York City, 
the marine fire division 
is called into play as well 
as the land engines. We 
hare organ iaed an effi- 
cient department of fire- 
boats^ The latter have 
performed remarkable 
service in recent years. 
Subway fires, though 
rare, tax the flreman^s in- 
genuity. Gas masks prove 
most useful in stemmiug 
blajtcs in these under- 
ground tunnels, 
is usually the 
extent of these 
raiiean blazes." 

Smoky Joe has missed 
death on about five oc- 
casions. Several times 
buildings liave collapsed, 
catching liim In a heap 
of debris. He has been 
a frequent inmate of lios- 
pitalSj having broken at 
least a dozen bones aud 
nearly suffocated on 
numerous occasions. His life has been 
replete with acts of valor, for which he 
has been awarded a number of medals* 



Smoke 

greatest 

subter- 
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POCKET FLASH IN THREE COLORS 

j ri f^ALDS ml signaling 
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be extinguis 



Red, green or 
white light is pro- 
j e c t e d from a 
pocket flashlight^ 
designed for rail- 
way men, police- 
men, autoists, and 
others, A simple 
contact mecha- 
nism affords in- 
stant changes in 
color. The lamp 
is carried by a 
leather strap at- 
tached to a button 
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Mopi'OpIane in Which Arthur G, Jones-Winigms and Lieut. N, Hi Jenkini Fle-iu a Distance of 4^313 Miles. 

a Non-Stop Trip from London to Karachi, India 

.1 
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ALGERIANS TO FIGHT LOCUSTS 
WITH POISON AND FIRE 

T]iU i?i :l kicu^it year In north Africa and * 
an army of 60,000 Aly;erian.s is wa^^inf^ a 
caiiipatg;Ei with poison and (ire over more 
than 200,000 acres in an effort to kill ihe 
insects by tons. Two methods are em- 
ployed. In some cases beaters drive tlie 
pests against great sheets which liold 
from 100 to 200 pounds at a time, lit 
other cases trey are driven into inclosures 
of corrugated iron, each capable of hold- 
ing halt a ton of locusts* They then arc 
exterminated either with a spray ot so- 
dium arsenate or by flame throwers such 
as were used during the war. Poisoned 
molasses is spread over tlie territory after 
It has been covered* The whole campaign 
lias been calculated mathematically and 
one tabic shows that, on the average, 120 
locusts u'eigh one ounce* The cost is 
expected to be itcarlv $5f>0,000. , 

— i V I ' ' 

FLIGHT FROM LONDON TO INDIA 
SETS NON-STOP RECORD 



A record for non-stop flights by llritish 
airmen was established recently when 
Arthur G. Jones- Will dims aiict^ Flight 
Lieut, N. H, Jenkins flew from London 
to Karachi. India, in fifty hours and lorty- 
eight minutes. Their big monoplane trav- 
eled a distance of 4,130 miles and was 
forced down only by a fuel shortage, 
caused by the unexpected demands of un- 
favorable wdnds. The aviators had hoped 
to reach Bangalore and shatter all pie- 
\'ious tong-distance and non-stop reconls. 
The Italian flyers, Capt. Arthuro Ferrarin 
and Major Delprettc, hold the world's non- 
stop flight mark at this writing, by Ibeir 
hop from Italy to Brazil, a distance of 
5,062 miles hi fifly-elglil hours and tbirty- 
seven minutes* 



Sijcky Screen atop Utisicn Tower 

Determine How They 

STICKY TRAP ON LOFTY TOWER 
SHOWS HEIGHT MOTHS FLY . 

Moths are recording their altitude rec- 
ord .s for the aid of .science on sticky 
screens atop tlie 5lK)-foot customhouse 
tower in Boston. To determine how high 
tiler are aljle to fly. copper screen f Rimes 
w ere erected on the four sides of tlie tower 
and covered with a sticky substance. 
Moths Hying against the screens are 
caught. Flies, persons studying insects 
claim, rarely ascend beyond the third 
sl ijH'y, if forced lu come np fro in oul>kIc, 
but go much higher on the inside. 
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A. Glimpse of Anticxit Mayan Splendor in a Modrm Skyac riper Detail of the Fisher Theater in the Fisher 
Building, Detroit; Hues oE Produce an Element of Mystery 
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T T K WAS sliowing^ his cousin 
^ •*■ the wonders of a big city. 
They were in an elevator of a 
skyscraper. Going, up! Fifty 
stories, 680 feet^ a s\^'ift and silent 
jotirney. Then down. They 
readied the street. 

^'GeeT’ exclaimed the cousin: 
“we must have come down ahotil 
sixty miles an hour!” 

"'Sixty miles coming down/' 
said the city man “Say, tliose 
elevators make more than that 
when they're climbing up.” 

Ail of which goes to show that 
many persons have at least one 
mistaken impression about pas- 
senger elevators. Few travel 
more than 800 feet per nsiiiute, a 
mere trifle over nine miles an 
hour, so that^ if the Woolworlli 
biiiiding in New York were placed 
hori^oiuallvj the average tnan 
could run from one end of it to 
the other more rapidly thai^ its 
speediest elevator could travel 
from the top to the bottom, 

And, stranger still, the average 
person might believe he was tra\'^ 
eliiig sixty miles an hour down- 
ward, whilcj ill reality, he would 
be going nine miles per hour up- 
ward. ilany applicants for the 
hying corps during the war knov/ 
this. Blindfolded ami placed in 
an elevator winch traveled hap- 
hazardly up and down, many were 
unable to tdl in wliich direction 
they were going. Tliere is less (jf 
the shock and gas]>ing elTecfc in 
riding in the modern elevator, ow- 
ing to tlie ease witli which the 
cars are started and stopped, Ke- 
cent installations liave inner doors 
that completely hide the passing 
floors so that the passengers can- 



The Granite-and'MarblB Tpwer of the J'iiher Building as It Ap- 
pears frotu the General. Motors. Building, to Which It Is Con- 
nected hy a Subway for the Convenience of Tenants 
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not see the levels whizz hv. This 




'of a M'odcrn Otfs'^SItvator Installation and 
fif an liarty DemonstMiion Settle; Prob- 
abW Mare Than Any Other Single FactOTf ^ ir. .+ *. , i, ^ 

vator Has Made the Modern Skyscraper Feasible; Vertical Traffic m Big Beildmgs Invol^a Many of the 

Problem^ of Complicated Transportation Systems, with Time Schedules, Routings and Traffic Operators 



results in less dizziness. 

Early elevators were clumsy 
affairs, operated in some cases 
hy steam, by In'draulic systems 
or even by hand. With the 
tlawn of the electrical ag^e, the 
elevator became swift, silent and 
safe. It steps itself, levels itself 
at the proper fioor. goes where 
it is directed simply at the press 
rd a hitlton and its doors open 
awtomaiically. Should all the 
supporting cables break, an al- 
most impossible accident, the 
car ould fall lor a tiistance of 
a few feet and then wmdd grip 
the side rails along which the 
car slides, fasten upon the rails 
wdth sudi tenacity that a force 
ot mechanic? must he called to 
pry them off. The same dogs 
operate when the car gets out of 
control or vvlicn it travels too 
fjuickly upward or downward. 
Imagine a city of 10.000 in- 
habitants, Take the house.s and 
otlier buildings a ml pile them 
into layers until you have a heap 
twenty strata thick anil half a 
block wide, perhaps, Now 
knock away the imervening 
walls and make passages so tliai 
the occupants can come and go 
freely. The task ot the elevators 
in siidt a pile wotild he to lill the 
heap with people and empty it 
of them several times a day. 
That, rougltlv, is the feat that 
elevators perform in smne of the 
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TO ELEVATOR MOTOR 



CONTROL 
PANEL 



^TOPPlNiG 
SWITCH CAM 



COMPENSATING 
CABLES 



GOVERNOR 



CAR AND 
COURT EF WE tbHT 
GUIDE RAILS 



SAFETY 

MECHANISM 



COUNTcRNYEtGHT 



SELECTOR 
CONTSOLUKG 
FLOOR STOPS 



TAPE DRIVE 
OPERATING 
SELECTOR 



STOPPING SWITCH 
TO AUIOMATICALLY 
SLOW &0WN AMP 
STOP CAR AT TOP 
AND BOTTOM 
LANDING 
INDEPENDENT 
OF OPERATOR 



OP£RAriH& 
PANEL 




POPULAR MECHANICS 



213 




Aiitoniobiles. Have Proi^uced Ncw HcusEng and Traffic Problem^, with the Hes^uU That Garages Are Going 
Down as Well as tip to Find More Space; the Drawing Shows a Faria TralHo Plan 



big skyscrapers of today. To ineet tlie sit- 
uation+ the developtrietit lias been con- 
stantly totvard greater speed. Plans have 
been considered for operating two ele- 
vators ill tbe same shaft or for having 
double-decked cars tliat would serve two 
floors at one time, but practically the same 
result lias already been attained through 
greater speech 

Take one of the fastest elevators of ten 
years ago, Electncally driven, it made 
500 feet per minute, Tn a lorty-sto ry 
building. It could run a round trip in some 
300 seconds, allowing lime for several 
stops. Today, a tweh'e-passenger eleva- 
tor, automatically controlled, can travel 
1,000 feet a iniiuite, Tt would complete 
the round trip in 150 seconds, and four 
fmcb el e viators would do what eight of 
the earlier type did. Equipment has been 
made for running elevators at a speeil of 
1.200 feet a minute, and even faster appa- 
ratus is i>ossili1c- Ifow high casi the ele- 
vators run? As high as there is room 
left for ihe car ainl the necessary equip- 



ment. say the engineers. Literally, the 
sky is the limit as to the building height 
of the future, but, obviously, no one is 
going to erect costly structures just to see 
bow high they can be built* The balancing 
inlfuence of returns on the investment will 
gauge the height of the skyscraper of the 
future* Tlien there is anotlier factor, not 
usual !y considered. It is the human 
stomach, ff skyscrapers keep on soaring, 
elevators of higher speed will lie neces- 
sary. To utilize thib speed most efiiciently, 
it will be necessary to make more abrupt 
stops, iind the human organism is not ad- 
justed to such treatmeoL The stomach 
rebels. The human factor of the operator 
has been met largely Avith automatic con- 
trols* Elevators that run taster than 600 
feet a minute are now being governed 
automatically because a human operator 
cannot function as dependably, 

Kiding the Wool worth building ele- 
vators has been about the world’s most 
generous offering in vertical transpo na- 
tion, but towers that will eclipse this la- 
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Typical Examples op' Modern American Skyacrapers, Sho^ring thr Tendency toward Towers, a Natural Result 
of the ^tep-Back Regulations Reriuiredl to Prevent Shutting Off Light and Air 
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OfiG of the Thirst Skyscrspera in the World, iht Te.eiMi 3 a Bylldinf. Has Been m CtitcEteo to Make Way 

for a Larger and Taller Structure, Pointing to the Fact That a Skyaeripet'a Life Is Leas Than Forty Years 
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of beamy not at first belie ved jjos- 
sible when tlie main idea was simply for 
titility, Wbat Is consirlered one of the 
finest examples of tfiis late trend is fniind 
in tlie l-'isber Imilding in Deti-oit* Situ- 
ated in the geoj^raplilcal heart of tlie city, 
it is Ijtiilt almost emirely of granite, mar- 
ble and soHrl broriKe. It is truly a city 
under a roof, for it contains a J. 000 seat 
theater; a hanW; a 1,100-car garage, so 
arranged that many of the tenants can 
drive on a ramp of coiiTtnnoits elevation 
to the floor level of their own offices; pub- 
lic litncli ant] dining rooms; barber sEiops, 
and play rooms with quartz-glass windows 
for cluldren ; an entire wing devoted ex- 
chtsively to the ofiices of doctors and den- 
tists; shops, and exclusive chib rooms, l)c- 
sides the many olfices for bnsinciiS pur- 
poses. 

The high-ardied arcade, walled with 



moiis structure are rising or 
ate planned. The Chnsler 
building in NVw York» for in- 
stance. wfill be feet higli. 
The Bank of ilanhattan, ^^40 
feet, and tlie Crane To\rer, 
proposed for Chicago, is to 
be feel higher still. Tlie 
modern trend in skyscraper 
construction is toward ilie 
tower, a natural development 
from the step-hack plan that 
admits light and air to the 
street below and to buildings 
near bv. 



In the last lew years, archi- 
tects and engineers have de- 
veloped the skyscraper to a 



Effect^ or the Aurora. Bortalis Art ftEprCiduccd in RevoivinE ColOr^ 
Searchliphia on the Union Trust Company Boildinjc. Detroit, and a 
Detail of th.E Fisher Building llluininatJon 
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Interior Views of the Union Trust Coitipan^r Building at Detroit, Where Novel Use Has Been Made ef Color 

anti Metals in the Decorative Schemes 



over forty diflf'erent kinds of marble, is a 
special feature of the building. 

Detroit also boasts tlve new Union Trust 
building, unique because of the successful 
application of modern ideas in decoration 
and design. Extensive use has been made 
of metal as a decorative inateriab Ele- 
vator doors, counter screens, check desks 
and other details of the magnificent bank- 
ing room are of monel metal. This build- 
ing is not one of the country's largest or 
tallest, but its foundations go dowuii 120 
feet to bedrock and it is 535 feet tall. 

When the ^!5,IK)0,()()0 Clirysler building 
is completed, architects estimate that 
IljWX) persons can be comfortably boused 
ill its oifices. About 900,000 square feet 
of floor space will have to be swept and 
scrubbed daily. Cleaners will have to 
wasli 3,750 windows, and 150 persons w ill 
be required to manage the traffic inside 
this city built into the sky. The elevators 
will have a speed of 900 feet per minute* 
although their actual operation will prob- 
ably be slower, owing to the limitations of 
the New York building code. Preliminary 



announcements of the Bank of ^lanbattaii 
state that ft is to cost $20,000,000 and will 
be sixty-four stories high, forty-four feet 
taller than the Woohvorth bnihling. 

Engineers already have made the esti- 
mates for the elevators to ser\e these 
huge new buildings. The problem, of 
course, ts to provide adequate transporta- 
tion for every floor, and the chief question 
the elevator men want answered before 
their work starts js, how many entrances 
will your building have? Knowing the 
lieight, area and otlier factors, they can 
judge the elevator requirements when they 
know how many people can get into the 
building. 

As on other transportation lines, careful 
record is kept of the daily performance of 
many elevator installations. In a busy 
building, thirty to fifty miles per elevator 
per day is not unusual, where there are 
twenty or more stories to serve. One of 
the largest elevator installations in the 
country is in the Equitable building in 
New York City. It has sixty-three cars. 
They run about 227,000 miles per year. 









TrGdtang th« with ^1 k- 

trkity ail It Is Ptowwl; Cur- 
rent Distributor Is Mounted 
on the P3ow 



of the magnenc lines of tlie eartlu Ac- 
cording to the inventor, the electricaK 
treatment will give virtually the same ef- 
fects as applications of various ktmls of 
fertilizer. 



WIRELESS PLOW KILLS BUGS 
AND ENRICHES SOIL 



Treating tire soil wiili 160,000 \olts of 
electricity as it is plowefL is one of tlie 
interesting experiments being conducted 
on arNIIltnois farm .where extensive re^ 
search is under way as to the best applL 
t cations of electricity in agriculture. A 
specially equipped plow is employed and 
is hauled by a tractor- Higlt-tension elec- 
tricity passes into the Boil from the plow- 
shares, and is said to kill weeds, various 
^forms of insect life and, at the same time, 
have a beneficial effect upon the soil. Two 
large ballSj which serve the same purpose 
j ^ as a wireless aerial, are carried upon a 
frame on the plow. Current is supplied 
^ from a transformer fed by a dynamo 
driven by a wheel belt, and an operator 
in front of a switchboard to regulate 
the how of current. Sparks leap frcnii the 
aerial halls to other metal knolss on the 
^ plow beams, a gap of aliout three-fourths 
of ail Inch. The current then passes 
through the right and left plowshares to 
the soil, and to a central blade which is 
designed to furnish a contact for the re- 
turn of the induced current after it leaves 
^ tite shares and enters the ground. The 

* plow is usually run north and south 

\ through the field iu the general direction 



SINGLE-LEG TABLE FOR CARDS 
ICi FITS BESIDE CHAIR 



Set tip in a moment, a lightweight ta- 
ble can be adju.'Jted for height without 

getting out of the 

one leg and is espe- 
dally adapted for 
playing solitaire 
reading, or, 

f I if desired, it may 

also, on occasion. 
1 used for serving 

V - ! meals to invalids. 



NATURAL EXPRESSION IS AIDED 
.. . BY MIRROR PHOTOGRAPHY 



'^To achieve the natural expression so 
much sought by persons being photo- 
graphed, a Vale professor has devised a 
system of mirror photography. The su In- 
ject sits looking at a mirror and when lie 
has the expression he likes best, presses a 
biittcii^i in tliff terminal of a cord held in 
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his hand^ anmthe picture is taken* The 
camera, concealed completelyj works 
ill rough a series of reflections to take the 
photograph as if it had been pointing di- 
rectly from within the mirror* The art 
lies in replacing the ordinary feefing of 
artificial stiffness with something fasci- 
nating to do which makes a natural e?<- 
pression easy. Science, rather than art, 
however, is behind the experiments in 
mirror photography, as the object is to 
enable psychologists to obtain natural 
photographs of facial expressions. 



RUBBER STRING RETURNS BALL 
TOTHETHROWER ^(^9 f ^ 

Boys who enjoy tossing a ball buf dis- 
like retrieving it have their problem solved 
in the captive baseball enabling them to ^ 
engage in a one-man game of pitch and ~ 
catch. The baseball, attached to a strong 
rubber cord, one end of which is fastened^ 
to a stake, returns with the same forc^^- 
with which it was thrown and the rubbe^ 
cord allows a stretch of from eighteen to ‘ 
twenty feet* Pitched from the right of tli» 
stake, the ball returns to tlie left, requiringjill 
agility 111 catching, while a beeline throw 
returns as a grounder. — T 



lest View' ef tile’ DSiMbs, Peculiar Shape, 

and Fbotagraph Dc|]lc.tLn^ Wide Spre«ld o{ Beams 



AUTO LIGHT WITHOUT GLARE 
SPREADS WIDE BEAM 



Of unusual design, and reported greater 
efficiency, an automobile headlight now 
on the market spreads a wide, flat-topped 
beam that illuminates the sides of the 
road* Its inventor has worked out a dif- 
ferent shape of light, adjustment of bulb 
and other features that are said to afford 
a beam spread of IGO degrees but the rays 
are confined to a level that does not inter- 
fere with tlie oncoming motorists. 



SPEED OF THE FASTEST BIRDS 
HUNDRED MILES AN HOUR 0 



SwallOAvs fly at the rate of more than 
100 miles an hour and are among the 
worUfs fastest birds. The puma is re- 
puted to be one of the s%viftest wdld ani- 
mals and whippets hold most of the speed 
records among domesticated animals. 
Race horses often attain a speed of well 
over 1,000 yards a minute, while pigeons 
liave been timed at speeds of nearly 2,800 
yards a minute over a long course, and 
aniile a minute for short spurts. j 



SLastI$..-Cord Attach^ to Baseb.a'U Makes It Kebaund 
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Force of Gravity Measured by Its 



ennsits I 
Delicate 



Instruments 



A device to lacaje certain typed of oil 
deposits by utilizin^^ the force of i^^ravity 
lias Tjeen Introduced in Te?<as oil fields and 
is known as the ^'gravltometer/* The in- 
strument consists of a light-proof case in 
which is mounted a radiometerj a small 
device consisting of a paddle wheel of 
light disks blackened on one side and piv- 
oted in a vacuum in such manner that the 
paddle wheel will revolve when struck by 
a ray of light. Controlled by a battery 
and also contained in tlte light-proof case, 
is a small electric bulb, so arranged tliat 
it throws a single ray of light of unvaryitig 
intensity on the disks of the paddle wheel, 
so that, at a given location, the paddles 
revolve at constant speed. Variations in 
the force of gravity at different points 
make a slight difference in the amount of 
friction in the cKtremely delicate bearings 
of the racho meter, thus causing the paddle 
wheel to revolve at varying speeds which 
are checked by tlie operator wlio peers 
through a periscope with a stop-watch 
arrangement to count the revolutions in a 



AUTO LIFTER ON RIM OF WHEEL 

iVL IN CHANGING TIRE 

Easily attached to the inner wall or 
felloe of the automobile wheel, a one-picce 
steel support allows raising of the car at 
a quarter turn of the wheel. This simpli- 



Aytci-Wheol Lifter in Use, and as It Is Moynted be^ 
side the Tire 



bes the task of jacking up the automobile 
,-tor clianging ^ires yor other rooairs. 
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FORCE OF GRAVITY HARItESSED 
TO HELP FIND OIL 
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certain time. By marking on^finap each 
point at which a reading is taken, a pros- 
pective area can be contoured by joining 
with a line the points showing the same 
number of revolutions. 



NEW STAMP HONORS EDISON 
^ ^ ^ ^ WITH LAMP DESIGN 

Picturing Edison's first electric ^amp 
on a postage stamp, marks one of the few 
instances in which inventions have been 
so honored. In commemoration of the 
twenty-fiftli anniversary of the first fiiglit, 
a picture of the Wriglit brothers' first 
airplane was used as a stamp design^ and 
there have been pictures of steamboats, 
bicycles and railway trains on postage 
stamps, but they won their places because 
they were means of transportation and not 
because they were inventions. Edison's 
portrait could not be placed on a stamp 
liecause of tlie general rule that forbids 
the portra}^al of any ■ living person on 
money^ stamps or other security of the 
nation. Few scientists have been com- 
memorated by portraiture on stamps. 
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Bittking iht Water Mountains j This Pbotoeraph Was Takan by a Passenger on the S-. S- "King 
Bound from Australia for London, While the Vessel Was Passing throoEh the Australian Bight 




Steam into New York or Soutkatiiptoti 
many hours hehind schedule, with rails, 
lifeboats, doors and even sted plates ami 
gfirders broken and bent after a battle 
with a North Atlamic gale, and a smaller 
ship follows With no visible signs of pun- 
isliment„ the inference might be drawn 
that the big liner had been in the worst 
part of the storm. 

Nothing could be farther from tlie 
tnitli. 

In fact, the big ship has been the victim 
of its own size- One of the oldest un- 
answered queries is what would happen 
it an irresistible force met an immovable 
object. The nearest answer was obtained 
recently when the "Olympic'' arrived with 
thirty feet of her forecastle railing miss- 
ing, and on another occasion when the 
"Leviathan" docked with her deck fit- 
tings, boats and superstructure, all perched 
high above the water, reduced to twisted 
steel Eind splintered wood. 

An automobile bumper is elfective be- 



cause it gives, and therefore absorbs part 
of tbe shock, instead of transmitting all 
of it to the car. In the same way^ ships 
are built to give before the blows of the 
waves, for an entirely rigid vessel would 
absorb more punishment than it could 
stamh Tlie smaller vessels, because they 
present less resistance to the thousands 
of tons of water hurled at them, actually 
suffer less than the big ships. The small 
steamer, however, is a rough rider-for the 
pa.ssengers, while the size of the big liner 
makes it a comparatively stable affair, 
even in a gale. 

Its size, though, and its great weight 
expose the liner to a variety of dangers. 
For one thing, its great length often ex- 
ceeds the length of a wave^ as measured 
between two successive crests, with the 
result that wlien the bow of the ship is 
climbing one wave the stern is on another, 
and the midship section is left with less 
thim its usual support. Again, when the 
ship's length is less than the distance be- 
tween wave crests, the great length of a 
liner means so many more feet of ship to 
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OourU'<i^ The L^Jidr^n Xevi.'H 

Showing Effect of Waves on Different Ships; at Topi Note Where Strain StrEltes Vessels of Differcdt 
Siie: Lower Left, an Illustration of the “Sagging" Effect, at Right, “Hogging'* 



be balanced on tbe wave crests u-uli both 
erdsp partly tinsupporied, dra;^";ing down. 
Shipping iTien call the first slrain* when 
the middle of the ship is unsupported, 
“sagging.” and the other condition “hog- 
ging.” Nothing imich was known defi- 
niteiy about tlie laws of stress and strain 
governing either condition until 1903, 
wlieil tlie British admiralty conducted ex- 
tensive experiments with tlie torpedo de- 
stroyer “Wolf.” The boat was placed in 
a dr}‘<lock, first with blocks supporting it 
near the stem ami stern, and again with 
supports amidships, and the water gradu- 
ally lowered, six inches at a time, vvhile 
the effect was measured. 

From that experiment it was deduced 
that a sliip might be exposed to stresses 
of six to seven tons per square inch, in 
the case of steamers 3(X^ to 400 t'eet in 
length, and stresses up to ten tons might 
he encountered in larger ships. Both the 
length of the wave between crests and the 
height of the crest, which thereby deter- 
mines the slope of the w*ave, affect the 
ship's behavior. One of the earlier British 
destroyers, the “Cobra,” broke its back in 
a North sea storm, in 1901, on a wave that 
was estimated to have a slope of thirty per 
cent. Such a steep wave, only possible in 
a storm of extreme violence, is untisuaL 
the average in the North Atlantic gales 
being nearer ten-per-cent slopes. 

When the "Lusitania” was built, the de- 
signers allowed for a stress of ten tons to 
the square inch when on a wave of its own 
length and of a helglu not more than one- 



twentieth the lengtli. Such a wave wou Id 
be quite unusual, even In the most violent 
storm. 

The excessive leugtli of the great liners, 
in proportion to their depth, is responsible 
for the extremely heavy strains. Tn all 
ships, allowance for the greatest strain is 
made amidships, the extra strengthening 
giadually tapering off toward the stein 
and stern. 

Another danger tlie big liner faces ts due 
to its height above tlie waler^ not only of 
the hull but vast superstructure of cabins. 
Tn the old aailing-slilp days, when a ves- 
sel's sails were furled, it offered compara- 
tively little resistance either to wind or 
water. But with the liner, its weight 
makes it stand up to the blows of cross 
seas, and the tons of water tlirowm up 
against the superstructure often bend Iron 
plates and slanchions like so many straws. 

Seas vary greatly in various pans of the 
world. The British battleship '"Albe- 
marle." a l4.0fH)-ton vessel, encountered a 
storm in the Pentland Firth, in 1915, dur- 
ing which a wave slapped the forward 
bridge and part of the conning tower 
overboard. In the Great Australian Bight* 
mariners have reported that the seas roll 
so high that a sailing ship can be virtually 
becalmed in the valley while the wind 
o\er the crests blows her topsails away. 

Another factor that captains and de- 
signers have to consider is the loading of 
the vessel. To the layman it might seem 
that a heavy cargo, well stowed as low 
down ill tlie hold as possible, would make 
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the ship more stable and reduce the 
cliances of tuniing ov^r. Actually the 
cargo must be built up to the greatest pos- 
sible height iti the ship. In loading such 
heavy, shifting cargoes as iron ore, which, 
because of great weight, cannot fill the 
hold, it is necessary to build up bins or a 
^‘trunk^^ down the center of the ship, to 
distribute the weight upward. 

The loss of the “Vestris’^ last winter is 
generally conceded to have been due to 
the presence of free water in the engine 
and fire rooms. A fairly small amount of 
water spread over a large area in the hot- 
tom of a ship may cause it lo turn over, 
where many times the same weight, con- 
fined in tanks rising up through the holds, 
would involve no danger. The reason is 
that a few' inches of free water spread over 
bottom may so change what the ship 
calls the "inetacentric height" 
the vessel as to cause it to capsize. 
Every ship has a center of gravity and a 
center of buoyancy, both on the center 
line of the ship, when in good trim, with 
the center of buoyancy somewhat below 
the center of gravity. When the ship heels 
in a stortn, the cetiter of gravity does 
not change, but the center of buoyancy 
moves toward the low side, A vertical 
line drawn from this point until it inter- 
sects the center line of the ship marks the 
metacenter, and the distance this point is 
above the center of gravity is the meta- 
ccntric height. Therefore, a small amount 
of free water at the bottom of the hull may 
change the metaceutric height, and e>:ert 
a capsizing force well above the deck line 



:ron-mesh base for pavement 

TO PROLONG ITS 






Hunting fgr Leak in Wat^r Pip* with the Aid of the v 
Sanaitive Listminf Apparatus 1 






MAGIC "EAR” FINDS BROKEN 
TO SAVE DIGGING 



Reinforcing in the 
form of an iron- 
inesh “skeleton" has 
been introduced for 
street pavings. The 
spaces are filled with 
asphalt or cement 
and the base is ex- 
pected to reduce 
cracking and other 
faults tliat shorten 
the lives of street 
surfaces. 



To locate broken water pipes, German 
scientists have introduced a seiisitn^lFl'ec‘5=^ 
trical outfit that serves as a reliable de- 
tector and often saves much labor in dig- ^ 
ging for the defective pipe. The set is 
compact and portable and consists essen- 
tially of two membranes, microphones and 
headphones. The membranes and "mikes" 
are placed on the ground above the course 
of the water pipe, connections are made 
to terminals in the instrument case, and 
an electric current turned on. Tlte sound 
made by water running out of the pipe 
and through the ground will be detected 

in the headphones. 



di/itc4 



Iru^n-Mevh Ease in Place &n 
erin^ of Asphalt 



Final Cov^ 



if the test is inade 
at a comparatively 
C|uiet time and the 
pipes are not too 
fur below the sur- 
face. By experi- 
menting with the 
outfit at different 
spots, to determine 
where tlie sound is 
the loudest, the ex- 
act location of the 
break can be found. 
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Diver Pa:^ijn^ through the Eii(;ape 
Tube, ktiii Drawjnjf tq Show ilow 
the Devke Coukt Be Uiwd tq 
ElTect Re»c.Liea in Ca&e of t Sub- 
marine Disaster 



TUBE SHOOTS MEN 
OUT OF SUB TO 
SAFETY 



^ I-i:a4T:m rmviti engineers 

Imve Iveeji ex peri men ring 

with an escape tube to eftect rescues in 
case of submarine disasters. It is simply 
an outlet from the interior of the craftj 
tlie Opening being so regular efi that a man 
in dicing helmet and a lightweight suit is 
forced out by comtsressed air and rises 
to the surface or is taken into a rescuing 
sttb marine abo equipped with a simitar 
tube. As shown by the accompanying 
sketch, the plan would be to transfer tbe 
crew of a wrecked submarine to tbe otlier. 
A cable would be attached to ibe tube of 
tbe sunken vessel so that the transfer 
could more easily, be accomplislietL In 
recent tests, men escaped from a subma- 
rine fitted with such a tube. 



1926, when the first term of the United 
States district court was held at Wiseman, 
Sessions there previously bad been i in pos- 
sibly because of the remoteness of tbe 
pla/e^ Not long ago^ a deputy llcw from 
Fairbanks to Ruby and back in >six hours. 
By dog team, the journey would have 
taken twentv-two davs. 



CHAIN PURSE INSIDE TROUSERS 
HWARTS PICKPOCKETS 



FLYING COURT SPEEDS JUSTICE 
IN ALASKAN WILDS 






iged juiitice'' is an actuality in 
Alaska, where officials and auendants of 
the fourth judicial district^ including the 
central and northern parts of the terri- 
tory, use an airplane in covering tbetr ju- 
risdiction. In a few hours, trips that would 
require weeks by boat or foot travel, can 
be made into remote parts of the territory. 
The first official air Journey was made in 
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Fastening a billfold to the belt by a 
chain and then wearing chain and purse 

inside the trousers 
instead of in tbe 
pocket is one 
man's idea to foil 
pickpockets. One 
end of the chain is 
fastened toa inetal 
loop, and the other 
end, containing a 
crossbar, passes 
through grommets 
iu a corner of the billfold, allowing it to 
bang suspended inside the troupers. Tbe 
purse, fastened to the chain, also mav he 
arriedp ill 
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^CHEMIST** GUARDS 
TOWN'S WATER 
SUPPLY;^^| lb 

To insure the conf^tant 
the water supply^ 
itiveiitor has iii- 
roduceri an *^automatic 
" in the form of 
n apparatus that rejju- 
the chlorinating 
It is ahvays on 
ty, and every moment 
Mat lie pnrity of tite water ts 
11 1 o m a t i c a 1 1 y checked 
recorded. The ad- 
s of such a sys" 
would be especially 
arked in small towns 
chemical analysis 
the water is performed 
only at infrequent intervals, and since an 
epidemic may start in an hour's time from 
an unnoticed How of polluted water, the 
outfit would lie a valuable allv. 

i7-w 

HEADREST ON CAR-REPAIR MAT 
HELPS PROTECT WORKER 

Made of durable, non-rusting metal, a 
mat for tbe worker to lie upon while re- 
pairing the under part of the xiuto. has a 
headrest for comfort and convenience. 

The mat is without casters, hence will not 
slide or slip away while being nsed^ yet 
can be moved about easily while lying 
upon iti simply by pulling or pusliing 
while grasping aiiv part of the c«ar. 






Inspecting 



Portion oi Talking Film for 
Part That Is to Be 



witit 



HOW DIALOGUE IN ^TALKIES' 
IS CENSORED 



Deleting undesirable portions oi con- 
versation from the talking pictures has 
been a difficult task at some of the 
diicitig Studios, but tlie operation is often^^ 
necessary to comply with the orders of 
the censorsliip boards and to correct er- 
rors. One way was to have the operators 
turn off the volume from the reproducerj 
during the showing of the film, but this 
required rehearsals and great skill on 
part of the projectionist. Where the 
sound pictures are registered on film, a 
better method has been found in using 
small unit, somewhat like a tiny projec^ 
tion machine, through which objcctionu’ 
hie words or passages could be detected 
and located before tbe film was edited an^fe^J 
assembled. The director and cutter have 
earphones and a large lens through which 
they can see tlte film clearly as it passes 
through the machine. When parts that 
must he deleted are reached, the film is 
marked or punched to indicate wdiat sec- 
tions are to be removed and tbe rest of 
the strip is run off^ Where only the vocal 
part is to he taken out, the sound track 
on the film is painted over wdth an opaque 
composition, preveufting reproduction of 
words or other sounds at that point. 






^(etal Mjit (or tht Man Who Must Under''; Note 

thti Pat>^r thfr 



CTraveling housekeeping schools are 
a success in France. 
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dtirorTniiie tUe cliniTLcter of tlie 
scH bottom m predlciinj? the 
rlrSft and ftknnauon of liiddeii 
Tbi.^ inbmiiiiticni \< llieti 
plotted on manners cliarts. It 
is usetl also in ihe fisheries in- 
dustry as a ETiiide to tl^e occur- 
rence of sduniLs Cl certain kinds 
of food fislies. 

The bureau nl fisheries re- 
cently has learned how to tleter- 
mine the age ot fish from micro- 
scopic exainiuation of the scales. 
J^ite rally hiltious of fish scales 
are taken amiiULlly from fisli in 
pracLically all American waters, 
alter which the ftsli are liberated. 
The scales indicate the preva- 
lence and age dtstrilnitioti of 
the various kimls of fish, and 
ibis tnfoniiation is vtsed in fore- 
cast! ntf future tlsh supplies. 
Scales of mackerel are now be- 



Jap^mcKe Women, Gathtrtnp Bcttlog tdr Shipment to the 
U. S,. and a Diver Peking Dwp-Sea SpecimeoE 
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T.j'^ X PLORAT IDX partie 
^ fisli scales, samples of nmd froVi the 
Itoitom (>f the sea. common dirt in far 
countries^ dust from minc.s and Indnslrial 
plants in all parts of tlie worlds Inrds' 
stomachs and many other cnrions ?nb- 
slatices are sent out each year from W'^ash- 
ington. These explorations to dale have 
yielded a mass of scientific data tiuu have 
proved of value in [iractical problems in 
industry, navigation and agiicnltnre. 

Expeditions are commissioned In' the 
coast and geodetic survey to gather sam- 
ples of tnud frfim tlie bottom ti-f the sea. 
^I’hese samples, which are obtained in cups 
attached to leads, enable the scientists to 
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ill" galbered aloiif^ tlie 
Atlantic for this reason- 
For many years the de- 
partment of af^riculture 
has been collectinjj sam- 
ples of common dirt in all 
parts of the world, espe- 
cially in farming areas 
adjacent to ancient civili- 
zations, for the purpose 
of determining the rea- 
sons for the continnetl 
fertility’' of soils which 
have lieen tilled for cen- 
turies. The results oi 
these explorations have 
refuted many former 
commonly accepted no- 
tions regarding the ex- 
liaustihiHty of the soil, 
and have supplied the 
foundation foi more 
modern culture met hods. 



Dr. G. W. Brandes Exatnintn^^ a Collation of Su^ar'Cane Specimens, Ob- 
laintd 3n South Africa by Govommcnl EHptorors 



Specimens of oysters, ranging from the 
site of a dime up to a foot in length, and 
from a few ounces ini weight up to several 
pouiuls, may be found in a lahoratory at 
the luireau of (isherie,s where experiments 
are being made for the purpose of tticreas- 
itig the rapidly dwindling oyster crop iii 
American waters. The oysters are in- 
duced to attach i hem selves to twigs and 
shrubs, and to congregate in wire baskets 
under water, Tlie specialists explaii) that, 
when I lie oyster is hatched, it is tree-swim- 
ming from two to three weeks, after which 
it seeks a firm object to which to attach 
itself. Should it settle in mud it iiia}' he 
Smothered. The aim, therefore^ i;^ to pro- 
vide firm substances to which oysters 
may attach themselves. 

An unusual collection at the agricul- 
tural department includes specimen.s of 
plant tumors which have been gathered 
in studying crop diseases. This collection 
has attracted world-wirle attention of 
medical men working with human tumors 
in the treatment of cancer. A collection 



oE animal fats, gathered i>rimarily in the 
study of live-stock diseases, lias proved 
of value in conjunction W'ith studies of 
lunnan fat in medtcal research dealing 
u iili oliesity. The collection now iuchules 
samples of hum an fat as w*ell as^ specimetis 
of aiiima] fats, 

^Vhat 15 said to he the world^s largest 
collection of blood has been gathered by 
animal experts of the bureau of animal 
itidustry for use in the production of hog- 
cholera and other serums. Since the last 
iKition-wdde liog-cho!era mithreak a few 
years ago, the scientists have resolved 
never again to be caught witliout aflequate 
supplies of serum, and a large stock is 
now available in public and private ani- 
mal-disease laboratories. 

‘’Go to grass/' or. rather, to ^^grasses/' 
has a literal meaning for the government 
plant specialists, wlio have gathered from 
all parts of tlie world grasses ranging 
from a type which grows less than an inch 
a mouth, for use on golf greens, to that, 
such as the bamboo, winch grows at the 
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Steel dirders Ate Collected from Manufacttirera and Users, and Tested in This ft, 000 -Pound PrcBsurc Ma- 

chine; A Girder fs Shown between the Two Ends of the Press 



rate of a foot a day and may be used as 
windbreaks and for scores of other pur- 
poses, Many important ^j^rasses now 
grown in this country as forage for live 
stock had their origin In samples collected 
in old-world countries by plant explorers. 

The bureau of mines has searched the 
world for samples of dilfereiit kinds of 
coal dust, for use in developing preventive 
measures against coal-dust explosions in 
mines Highly developed instruments 
have been devised for determining the 
precise explosibility of these dusts, and 
recommendations issued for Control 
measures in the mines in which the dusts 
are collected. Similarly,, the chemistry 
experts have gathered all kinds of indus^ 
trial dusts found in factories and on city 
streets, and developed formulas for pre- 
venting dust explosions. 

Dust in the air at various heights is 
gathered in stndying the so-called '‘smoke 
nuisance” in cities, and in determining the 
visibility of tlie attnosphere as a practical 
aid to aviators in locating landing fields 
anti sighting buildings and oilier markers. 
The dust sample is gathered, usually on a 
sensitized plate, the dust particles counted 
and their distribution noted, much as iii 
the case of an expert \s examination of the 
pattern of shot cltscharged by a shotgun. 
The government collection of dusts in- 
cludes literally hundreds of thousands of 
samples, ranging from dust found in tun- 
nels to ,soap dust, starch dust, chocolate 
dust, sugar dust, and others. 



A collection of bed sheeta, gathered 
from hotels and other public places, was 
started recently by the bureau of home 
economics to determine the causes of 
^vear of these fabrics. It has been learned 
to date that bad laundering methods are 
the chief cause of wear, and that sheets 

wear out sooner aro Lin'd the shoulders of 
the sleeper than at any other place. More 
conventional collectTons of this bureau 
include sewing machines, washing ma- 
chines, and gas and electric ranges. 

In the government greenhouses at 
Washington there is a unique collection 
of insectivorous plants, such as pitcher 
plants, sim dews, and veniis traps, which 
are natural insect catchers. Plants of lids 
type sometimes are gathered commercially 
and sold as fly catchers, hut although the 
plants actually catch flies and other in- 
sects^ botanists declare they are hardly a 
practical substitute for window screens 
and fly paper. 

A collection of teas in one government 
laboratory includes every known variety 
grown throughout the world, as well as 
many tea substitutes, for use in establish- 
ing governnietit tea standards. More re- 
cently, a collection of tin cans and other 
tea containers has been gathered to study 
their effect on the quality of teas. 

Housed ill the bureau of biological sur- 
vey. there is a collection of feathers and 
plumes, moat of which have been confis- 
cated from violators of the migratory-bird 
laws. The survey also has a collection of 
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unusual ^uns, seized frpni pothunters, and 
rangings from ordinary shotguns to small- 
size cannon that slaughter hundreds of 
birds at a single firing. 

More than thirty years have been de- 
voted by tlie agricultural experts to col- 
lecting worms and similar parasites. This 
museum Includes every conceivable kind 
of worm, from night crawlers to internal 
parasites of man and beast. The parasi- 
tologists declare that there are literally 
thousands of internal worms about which 
practically nothing is now known, aL 
though an index catalog of known pests 
lists more than 
50,000 such para- 
sites» Tins index is 
frequently con- 
sulted by animal- 
disease specialists 
in all parts of the 
world* 

One might ask, 
naturally, why a 
government bureau 
should collect birds' 
stomachs, The an- 
swer is simply that 
only by analyzing 
the contents of a 






CDa&t-Survey Boat Used to Collect Marine Saceiptes; 
Collection oJ Fly-Catching Plants, and Sd^nttst Gath- 
ering Bigod Specimens to Study Gaa Poisoning 



birffs Stomach can 
the scientists deter- 
mine whether a spe- 
cies U helpful or 
harmful to crops* 
Many thousands of 
stomachs of birds 
are gathered anmi- 
ally for this pur- 
pose, and the scien- 
tists tlnis have been 
enabled to classify 
the kinds of birds 
that eat the insects 
that destroy crops, 
and tire kinds that eat the crops. 

A list of strange and conventional sub- 
stances ill Uncle Sam's laboratories at 
Washington could be continued indeti- 
nltely. There are collections of canned 
soups and canned vegetables, chocolate- 
cream drops and other candies, sea foods, 
alligator and snake skins, animal hides, 
glue, grasshoppers, steel balls, tree ringSj 
meteorites, and so on. These specimens 
are not gathered as curiosities but for 
practical use in developing new commer- 
cial industries and improving existing ones* 
The visitor is informedH for example^ 
that chocolate creams are gathered to de- 
termine why these candies explode some- 
times; research witli canned goods deals 
with the prevention of bacteria forma- 
tion; steel tapes and girders are collected 
and subjected to unusual stress* Rare 
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Operate wifh 
org-anizatlons in applying: 
the results to commercial 
technique. 



Borlnu Instrument Used to CulSect Samples cjf SoiJs at Various Depths, 
anting from Three to Six Feet 



woods are gathered in developing stronger 
timbers, and for research in perfecting 
airplane struts and propellers* Uncle Sam 
collects string, not for economical rea- 
sons, but to develop new kinds of twine 
more durable than that which is now 
made coinnierCEally. A large assortment 
of fiber plants is gathered for the same 
purpose. Nuts and 
bolts are collected 
in developing preci- 
sion screw and 
thread. 

The casual visitor 
at Washington is 
not shown these 
collections of 
strange objects ; be 
might not, upon 
hasty consideration, 
appreciate tlieir 
practical use. They 
are the working 
tools of scientists 
who continual Iv co- 



TOTAL ECLIPSE OF 
SUN NEXT YEAR 
VISIBLE IN U, S. 

■V, April 28. 1930, the 
next total eclipse of the 
sun will be visible in Cali- 
fornia but it will last only 
a second or two, too short 
a time for extensive ob- 
servations. Another 
eclipse will occur Octo- 
ber 21 of that year, hut 
the path of visibility 
misses land with the ex- 
ception of two small is- 
lands which are almost 
inaccessible, so that it is 
doubtful if observation 
parties will go there, 
August 31, 1932, is the 
date of the next satisfac- 
tory eclipse, and it will be 
seen in eastern Canada 
and New England, over 
a path about 100 miles 
wide. It will last longer than the famotts 
one of 192 ,t. the chances of clear weather 
are excellent, and the sun will be higher 
at the time. 
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SEEING WITHOUT EYES IS AIM 
^ OF VIENNA INVENTOR 

Working on the 
theory that sight is 
a wave process 
somewhat like that( 
of the radio, a Vi- 
e^ua-4jMteiUor ha^ 
been experimenting 
with an artificial 
by which he hope^ 
to give sight to per- 
sons whose optic 
nerve has not been 
destroyed. Accord- 
ing to reports, hi 
investigations hav 
won the approval of 
medical experts. 
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TrtE FIRST FLAW 
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INSTRUMENT 



A piece of strlitfj be- 
tween the wings of the 
airplane in whicl] tlte 
Wright brothers matte 
their initial flight tvventy- 
flve years ago. may rightly 
he termed the lirst navi- 
gation instrument for air- 
planes, and. in fact, was 
the father of the present 
highly developed turn- 
and-bank indicator. The 
Wrights in their first 
flights took turns lying 
flat midway between the 
wings, watching the string to indicate the 
balance of the plane and the amount of 
bank. It was the only means the pioneers 
possessed of deteniiiiniug whether they 
v^'ere gliding at a safe angle. The piece of 
string has been succeeded by instmiuents 
providing the flyer with senses far more 
accurate than his own, 



t 
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Mchdel of 5af«t^ Plant with ItA Pcirwanf WinR And Stcid; the Arratigenfitnt 
Ib Said to Reduce the Likelihood of Stalling 



SAFETY PLANE HAS FRONT WING 
TO PREVENT STALLING 



EARTHQUAKE TO SHUT OFF GAS 
TO PREVENT FIRES 



In case of an 
earthquake, gas 
mains are aulo- 
maticallj sliut off 
by a special valve, 
developed by a 
western inventor 
to prevent fires. A 
pendulum is a 
feature of the unit, 
which is so ad- 
justed that a quake 
of sufficient force 



Fitted with a supplementary forward 
wing and a three- wheeled landing gear, 
an airplane designed by an eastern engi- 
neer is said to provide additional safety 
as its center of gravity is farther forward 
than in the usual plane and it is not so 
likely to stall. The plane has a sixty-foot 
wing spread and is powered by two mo- 
tors. The illustration; sluiws a scale modeh 
hut the full-size ship will he built for a 
non-stop flight to Europe. 



MAGNET AUTO-TROUBLE LIGHT 
STICKS TO CAR I .r<// 

The base of an imp roved type of auto- ^ 
mobile trouble light Is magnetized so ^ 



to affect the mains. will stop the gas from 
leaving them. 



ELECTRIC SIGNAL WARNS PILOT 
FLYING OFF COURSE 



J ^ For attachment to an airplane compass, 
» S &ii electric device developed in EnglandH 
warns the pilot when he strays off the 
course. Deviation of but a few degrees 
^rom the course set actuates an alarm 
iich flashes on the instrument board to 
Inform the pilot that he is off the 



that it may be af- 
fixed to any Iron 
part of the car with- 
out extra fasten- 
ings. This simpli- 
fies the task of mak- 
ing repairs, as tlie 
lamp can be ad- 
justed to many dif- 
ferent positions. 
Another feature is 
the built-in switch, 
which makes it pos- 
sible to connect the 
terminals perma- 
nently on the auto- 






mobile, yet permitting the lamp and base ^ 
to be freetv moved about. ^ 
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Views oF Testing Apparatus Usnl In Examining Can din 
Licenstfs in Berlin; Bpot& on Chart Indi^ 

TESTS IN WHEELLESS AUTO 
HELP SELECT DRIVERS 

Rij^id exaniijiatioiis are given, all per- 
sons applying for licenses to drive auto- 
mobiles ill ! gerlin , and befote permits are 
issued, canfh elates must pass the tests, 
which are intended to eliminate persons 
unfit to manage a car^ Included iti the 
trials are a number of performances in a 
"dummy’' automobile, simpl>' a cab with 
all the controls and a mechanism whereby 
the candidate's rapidity of response to cer- 
tain signals can be measured, Lights and 
other indications are shown on a screen. 



Ci (rO 

ECTRIC ENGINE 
HAULS THIRTY 
FREIGHT CARS 

Further indications of 
the possibilities of elec- 
tric power as a substitute 
for steam in railroad 
work were seen recently 
when an electric engine 
hauled a train of thirty 
freight cars a distance of 
ninety miles over the 
Rock Island lines. The 
inieresting^ri p — t^tarted 
from St. Joseph, Mo,, 
where not many years 
ago the pony-express 
riders galloped forth to 
complete one link in a 
tedious relay across 
country. The test was 
declared to he the first iti 
Avhich an electric locomo- 
tive. generating its own 
power, had been used to 
haul a long freight train 
such a distance. The en- 
gine is forty feet long 
and has a 400-horsepower 
generator at each end. 
The traction motors are 
geared to operate at sixty 
miles an hour in passen- 
ger service wdth a five-car ^ 
train, and at thirty-seven 
lie Liehis miles an hour with about 

thirty loaded cars or forty-five to fifty 
empty ones. The engine worked quietly 
and smoothly with no belching smoke. 
According to one oflficiah the demonstra- 
tion indicated that steam engines may he 
replaced by electric units over many miles 
of railroad Hues in the next few years. 



tes. for Auto- Driving 






AT MATCHES CARRY ADS 



match Sticks, made to accommodate 
a complete printed sentence on each side 
of the stick, will permit the use on this 
household article of advertising slogans, 
The machine which turns out these 



and the person in the testing car is lated matches also prims the message desired, 

according to the accurt'i cy and speed with The vv^ood may be of a less expensive 

which he responds to the signals in ma- quality than that regularly used for the 
nipulating the right controls, common t^ooved or round kinds. 

{JD. I VOxUu^i 
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ANTARCTIC REGION 
IS COLDEST PART 
OF THE EARTIL a j 

Contrary to ^eoeraHie- * 
lieC tlic most intense cokl 
on earth probably is 
found at the south pole 
rather than the north 
pole^ Vilhjalmur Stefan s- 



son, exploJ^Trsays* The 
temperature in the ant- 
arctic shortly after iiiicl- 
winter is estimated at 120 
degrees below zero, or 
even lower. At the north 
pole the corresponding 
temperature is probably 
only half as far below zero 
and from ten to thirty 
degrees warmer than the minimum some- 
times reached in many places w^here both 
Europeans and Americans live. Explora- 
tory work in: the antarctic is not conducted 
at lower temperatures than those prevail- 
ing in the arctic, however, as the favorable 
exploring season for the northern regions 
is in the winter^ hut for tlie south polar 
regions it is In the summer. 



Diafr^ni ot tlic Conference Ption* System in UseH and a Close View of the 
Inatrument with Its "Switchboard’* 



CONFERENCE SYSTEM BY PHONE 
SAVES OFFICE TIME 



Ofhee conferences can be conducted with- 



out the participants leaving their rooms 



SUNDIAL SERVES AS MARKER 
IN CITY SUBURB A & 

What is said to be one of the largest 
sundials in the world is in a suburb of 
where it identifies a resi- 
Its shadow' can be easily 
seen at a cotisiflcrrihle 
distance. 



San Franc isco, 

dentiarttT^rict. 



Sundial Senf«a as an Tmprcunptu Gymnasium; tha Indiwtpr 
lade of Concrete and Identifi^ a City Suburb 



"J 



through a telephone system introduced in 
Germany. The instruments are of two types. 

One, designed lor the officer or officers who 
have the right to call conferences, has a 
number of push buttons on the base, equal 
to that of his colleagues or subordinates 
whom he may wish to share in the council. 

He presses the corresponding buttons and, 
immediately, the phones in the other of- 
fices begin to ring. As soon as the olTiccr 
lifts his receiver, a number appears in a 
vvindow under the switches. The execu- 
tive is thus able to see when all are in at- 
tendance at their telephones. He then ^ 

n ounces the subject of discussion 
ami Tieed not keep the receiver to ^ 
his ear, for there is a loud speaker 
in his set which enables him to hear 
what the others say. Tlie head 
officer will always know when the 
other officials are speaking among 
themselves and can cut in on the 
conversation at any time or have 
his secretary placed in connec- 
tion with them to give him a 
transcript of the discussion later. 

By calling upon the main switch- 
hoard for special connectionsj the 
system may also he used for in- 
tercom mu nicating service in the 
ordinary manner. 
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eadi shif> will have a main diti’ 
ing ^alorr forty feet lotip: and 
seventeen feet wide, two sepa- 
rate engine roniii^. cacli wiiii 
three l,200-horsep<» wer, eight- 
een-cylinder motors, and two 
h M g e twenty-^eveii-foot p r □ - 
pellers revolving at compara- 
tively low speed, 

Tlie inveiiiiir is nnc of the eld- 
est designers of successful air- 
craft ill the country, the third 
man to fly, on March 8, in 

a heavier-(han-air machine of 
iiis own construction, and \vln> 
has since turned out scores of 
planes embodying innovations 
now used tn practically all s,iic- 
cessful aircraft construction. 

To those unucquaiiucd with 
the Intricacies of aeronautical 
development, with its early 
workers, like Father Mont- 



Chrisltnaa, Inventor and Sci«niiat, Who Has Con 
Many double Discoveries to Aercmautics 



By MYRON M, STEARNS 

A GIANT passenger airplane, 2i)0 feet 
from tip to tip, capable of accomnio- 
<latiiig seventy-five travelers iir luxurious 
comfort, besides carrying its regular crew 
of captain, navigator, pilot and assistant 
pilot, engineers, chefs, stewards and me- 
chanics, has been designed and, if plans 
already nearing completion are carried 
out, w ill h e under construction in the 
course of a few months — the first of a 
fleet of great air liners to approach the 
problem of commercial air transportation 
from an entirely new angle. As projecte<l. 



goniery of Santa Clara college, who have 
escaped the Hmelight, as well as those, like 
Orville and Wilbur Wright, who have 
glittered in the center of it, the story of 
Doctor Christmas' life runs like a fairy- 
tale. 

Born In Warrenton, N, C,, In 1865, his 
first investigations of the air came with 
kites, when he was about sixteen years 
old. His biggest kite W'as eleven feet 
high; it took three men to hold it in a 
strong wdnd, Once he caught the light 
rope of a somewhat smaller kite around 
his arm. and was pulled into the air; if a 
companion hadiTt been there to grab the 




On^ dF Dgctcr Ctiristnias' Dc^itcn? cf Several Yeara in Late.r Models, He Has Elirninatcd the Central 

PasseoKer pHselasP MovttJ Livlr(^ Quarters into the Titick Winp 



rope aiui help pull him <iowii, althoit^li it 
cut his arm biitlly, lie would probably have 
lost his life. Always his interest was not 
merely in whether or not the kites would 
fly^ but in how much they could piilk or 
w^here the rope could most effectively be 
attached. 

It was through Ins comiection wdth Dr. 
Sanuael P» Langley, with whom he was as- 
sociated later in life, that Doctor Christ- 
mas was more closely drawii hito early 
aeronautical development. He became 
absorbed in studying: the flight of hSrds^ 
believini;^ that here wovdd be found the 
key that would unlock the door Iea{iing 
to conquest of the air. He caught and 
kept birds to see how much they ate, 
weighing every scrap of food they con- 
sumed in two weeks’ time, burning the 
equivalent and measuring tSie energy it 
produced, finding that a bird ate in a fort- 
night only enough fuel to give power, in 
terms of such aerodynamics as wc are ac- 



quainted with, for a few hundred yanU’ 
flight. Yet, on that food, a bird could 

fly hundreds of miles. He tried clipping 

a quarter of an inch from the tips of 
birds’ wing feathers* then releasing them 
to watch what adjustment they would 
make in flying. Then he tried clipping 

off a half inch. Once lie tried filling a 

bird's wing feathers with glue, keeping it 
tin 111 It hardened, to ,'=ee if the bird could 
fly \s ith riRid win^^ surfaces. It coiilfl not, 
and in making the effort, it actually tore 
its breast muscles loose and died. 

At a lecture deliveretl in 1919. he told 
of the three air currents that a bird utilises 
in flight— the upper current that forms a 
vacniim over the rear of the wing, the un- 
der current that lifts, and the little-known 
third current that passes upward through 
the wing, and that has recently been 
ntihxcd to a certain extent in the slotted 
wing and similar devices. More than ten 
years ago, also, he wrote of the static elec- 
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tricity g:eiieratefl by a birtV^ whig feathers 
in flight, calling attention to the fact tliat, 
in an airplane wing, this wan almost wholly 
ahsetitj wfhile in the case of soaring birds 
it W'as most abundant, and suggesting that 
here lay one of the liitherto unsuspected 
factors of successful flight, the static 
charge acting to repel the static electricity 
of the earth, and so reducing^ or at times 
even overcoming altogether, the pull of 
gravity* It is through the utilisation of 
this principle that scientists have only re- 
cently been able to make a highly charged 
metal rod Me unsupported in tlie air with- 
out falling. 

“My first plane wasn't ready to fly until 
1908,” he says. He fle%v it himself, 
^'Scared? I had too much to think about. 
All I wanted to know was whetlier it 
would get off the ground or not.” 

It did, for several hundred feet, rising 
to a height of hve or six feet in the air, 
"The only thing that made It possible lor 
me to keep up even that long,” Doctor 
Cliristtnas declares, "wa.s ihe ailerons, 
the first to be used on any airshipT 



He made several flights in that plane, 
all but a couple of them in a compara- 
tively straight line, and never getting 
more than twenty feet or so above the 
ground* "Then she got away from me. 
One wing went into a tree, I was only 
about six feet up. going perhaps thirty- 
five miles an hour. Of course the plane 
smashed, and T slithered out along the 
ground," 

In one of the many models that he made 
dnring the next two years, there w-as one 
accident that threatened to he much more 
serious. The radiator broke loose when 
the machine hit a bad bump before the 
take-off. It was placed, as in the early 
machines^ behind the pilots and Doctor 
Christmas was dangerously scalded. 

In 191 0^ he began making a series of 
planes he called “Red Birds,” flying them 
at College Park, outside of Washington, 
On Oct. 11, 1911, a young navy yard me- 
chanic, named George Fisher, made an ac- 
cidental flight in one of tliem. Intemihig 
only to "taxi” it along the ground in a 
test, he found the plane taking the air 




Oh« of th« E'&fliest ChrisEmaa Planes, with Hiiiged Ailemh; at the Wins' Tips, ani}, Below, a View of 
Machine in Flight; Niite the Skis and Dguble Landing WheeU 
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Before Its Time; a SKort-^'usetage, Thb-Wing HEgh-Spetd Pkne^ the Christmas "Butlct/' Designed in l^ilS; 
Man/ Points of Its Design Have Since Been Utilised in Other Ships 



under him. He Itad never tlown before, 
btJt the plane wa^ so well balanced that lie 
got down u'iibont accident. One of the 
1910 "Red Birds"' was flown by I'aolhan, 
the famous French air pioneer, and other 
foreign pilots. In Ids early |danes. Doctor 
Christmas was interested paiticnlaTly in 
iow*speed planes that would tly on a tninF 
mum expenditure of energy, after the 
manner of the best bircl flyers, the Irover- 
ing birds. One of them would stay in the 
air at only tx^'eiity-seven miles an hour. 
In 1912. he built the biggest plane tliai 
had ever been flown up to that time* whth 
a wtngspread of eighty feet. It was the 
forerniiner of the big modern bombers. 
In 1916. he built an all-metal plane, tbe 
lirst of il,^ kind. 

During his observation of birds, Doctor 
Christmas had been greatly impressed 
Avfth the "^dicker ‘ along the trailing edge 
of a bird's wdng during flight. He worked 
out, the relaitoii sliip oi this iip-and-down 

^ weaving to the different air ctirrents. and, 

a result, put a flexible edge on one of 
his plane's wings. "Before Ihis.'" says 
Doctor Chrisima?. 'hbat particular plane 
had made forty-six miles an hour. With 
the flexible edge on the wing it made 
seventy-two/" I’his led him. in 191B. to 
design what was perhaps the most famous 
of all his planes, know'n as the ^"Christmas 
Bullet.” 

It was a sesqui-plane — the first. It was 
Strutless ; the wdngs w^ere unsupported* 



The wings were staggered, the front edge 
of the lower wdng being set w'ell hehitid 
that of the upper. Most important of alb 
the wings were flexible, adjusting them- 
selves in a measure to the varying pres- 
sure of air currents tliiring flight. It wms 
this plane of wdiicli an account in a New 
York new -paper read : "The Christmas 
'Bullet' has gone a long rvay toward wdtat 
will be, of course, the ideal airplane— a 
plane whose wings are like those of a bird, 
flexible* movable, and subject to the con- 
trol of the pilot," 

The plane developed great speed. "A 
new’ world's record for speed/' runs an 
account in an Indianapolis newspaper, 
"was made before Colonel Harmon and 
Ids stajft. The Christmas Biillef made in 
excess of 170 miles per hour with the en- 
gine at tbree-tjuarters throttle." 

"The first motor we put in.” Doctor 
Christmas says, *‘was 160 horsepower. 
Later wq changed lo 200. With that, we 
recorded ca speed of 222 miles an hour. 
That still stands as a w'orld's record for 
speed i>er weight per square foot of lifting 
surface per horsepower, 

"1 liaven't had time to think about 
mone}'* T've been too busy with more im- 
portant things. The United States gov- 
ernment paid $KM).(K)0 for one of my pat- 
ents— the hinged aileron.” 

After designing the “Bid let,” Doctor 
Christmas bad a long siege of illness. It 
ctdmitiated the ups and downs of a series 
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When Wheels Entirely Replaced Skis, a. ChristEnas Plane Built in L9Q9'; the Inventor Was One of the Earliest 
of Flyers. Ranking with the Wright Brothers and GEcnn Curtiss 



of adventiii'es riiniTUfjj ]>ack over years 3n 
whicli he was spied upon, stabbed and shot 
at. Once a win-^ panel of one of his planes 
was saweti tn two; only a timely discovery 
of the tarn peri rij?, in all probability, pre- 
vente<l a fatal accident. 

.Since his recovery,, his work in the field 
of aviation lias been confined to dcs lin- 
ing: the liipf pa^sentrer jilanes met 1 t^^:^ned 
at the hejrinidn^ of this article. He lias to 



his credit* however, several inventions in 
fields other than aeiExlynamics, 

“The flying; wing','' he says, “is the com- 
mercial plane of the future — the plane 
without a wiiid-resistinjj fuselat^e* in whicli 
the space inside the wing; itself can be used 
tor engine space, passengers’ stateroom s^ 
anti crew's quarters, as well as for fuel 
tanks ami mail compaitiiiqiils and gen- 
eral cargo/' 



CONCRETE THAT CAN BE SAWED 
TO REDUCE LUMBER WASTE 




CHANNELS 
1(4 PLACE 




For various types of buildings, channel 
walls which are constructed of cotverete 
and can lie sawed and nailed like lumber, 
have been intro- 
dii ced ^ ^ _Fk 
F itzpatricki con- 
slTrrm^ architect, 
as an improved 
method of con- 
slrnction and as a 
way of utilizing 
quantities of lum- 
ber noAV being 
wasted. Hts pat- 
ented plan in- 
volves the use of 
interlocking mem- 
bers of concrete, a 
preferred material, 
so arranged that 
channels are formed En the walls* These 
create a dead-air space which may be suffi- 




cient insulation in itself* or other mate- 
rials may be placed in the channels for 
additional protection. The space is also 
suitable for pipes, wiring or for extra re- 
inforcing, The concrete mixture of which 



the wall units are prepared, embodies 
wood fiber from waste lumber and is 
strotig and light in \veighl. 

2 IT ^6 

SOUND EXERCISES FOR EARS , 
HELP RELIEVE DEAFNESS 

By giving ears exercises in response to 
sounds of varying frequencies, specialists 
are reported to have made considerablelE^ 






progress in overcoming some cases of 
deafness. Tlie patient’s degree of hear- j 
iiig is first fletermined with apparatus that»^ 
registers sound waves* vibrating as slowly 3 
as 106 times a secomi. From this point, 
the frequency is increased to as much as 
12,000 vibrations per second. If tlie hear- 
ing of the subject responds to any of these 
vibrittions, sound waves of increased in- 
tranim^ted tw the iars tSi 
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NUTS KEPT IN COLD STORAGE 
FROM SEASON TO SEASON 2 f S 



Sketch ef the Bridge of Flowers at S^helbume 
an Old Viaduct Made into a Bower 



removed, and rich soil was spread for the 
plants, dwarf cedars and otlier everf^reen 



trees. The bridge is .3^ feet^long. . 
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By keeping them in a temperature of 



: ui 



thirty degrees Fahrenheit, pecans liave 
been preserved from one season to an- 
other by the bureau of plant industry. 
The chief advantage of the system is tfiat 
surplus from a heavy crop one year might 
be kept for profitable marketing the next. 
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earphones. The effect is described as be- 
ing like a curative massage, sliimilaiiug 
the auditory nerve into activity. One en- 
gineer has developed a method of treating 
cases of chronic deafness with sound 
waves that vibrate so rapidly they are in- 
audible to human ears, the usual fre- 
quency being 30.(X)0 vibrations per second. 



OLD BRIDGE AS FLOWER GARDEN 
HELPS ADVERTISE TOWN * ^ 

Motorists and other travelers passing 
through Shelburne Falls. Mass., are at- 
tracted by a biddTgcTTt^tToi^ and ever- 
green trees, spanning the Deerheld river. 
An abandoned viaduct, once used by a 
trolley line, has been transformed into a 
bower of blossoms and vines tliat creep 
down the concrete sides of the five arches 
of the bridge and climb over the iron sup- 
ports that once held the trolley wire. The 
idea was originated and financed by the 
women of the village, and a skilled land- 
scape gardener was hired to do the plant- 
ing and superintend the work, A wind- 
break %vas established on the north side 
by erecting a wire fence, six feet high, as a 
trellis for vines. This does not interfere 
with a view of the bridge, which is seen 
from the south by persons approaching 
the village. The old ties and rails were 



Obseirvatofy D*tnt &n Top of the Galileo HEg^h School 
in San Fraitcisco; It Has Two Telescope* 

HIGH SCHO OL H AS O BSERVATORY 
IN HONOR OF GALILEO 

Students of the Galileo high school in 
San b ran cisco are enabled to study as- 
tronomy direct from the heavens through 
a five-and-one-half-iuch refracting tele- 
scope and a five-inch reflector installed in 
an observatory on top of the school build- 
ing, The revolving dome and other fea- 
tures of the installation are modeled 
closely after those of larger observatories, 
while the funds for the telescopes and 
mounting were raised by the students 
themselves. The school is named in honor 
of Galileo, the famous Italian astronomer 
and scientist. 
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ORE THAN QUIET 
IS NEEDED, NOISE 
TESTS REVEAL 



StMl Launch ConJttueied for a Trip acro«g the AtUotit; tho 
Final Destination Is HamburE, Qtrnaanj^ 

STEEL LAUNCH TO CROSS OCEAN 
BUILT IN A BARN 

In a tu’etUy’SiK-ioot steel cabin Uunchp 
wliich tie and helper? built in a barn. 

Joseph Leppicb, of Coidwat erj 
lio’pes lo sail across tine Atlantic to Ham- 



Eliminating unpleasant 
noises is a matter of reg^ 
ulating pitch rather than 
getting rifi of the annoy- 
ing sounds entirely, tlie 
Acoustical Society ot 
America has decided. Ex- 
periments showed tliat 
mere (juieting of racket 
often did not eliminate 
the unpleasantness, and 
in fact might add to It. 
Dr, Donald A, Laird, of 
Colgate uiiivenaiiy^ who 
conducted experimeTfts on students, said 
that under some conditions a small reduc- 
tion in loudness was accompanied by a 
distinct feeling of relief, while under other 
conditions a much greater reduction in 
loudness did not bring a proportionate 
sense of relief. 




]>urg, Germany. Ife was to start from To- 
ledo, Ohio, go down Lake Erie and Lake 
Ontario into the St. f.awrence river, and 
at St, Johns, Xewioundland, take on 3S0 
gallons of gasoline for the proposed trip 
to Ireland, a distance of 1.700 mile.?. 'I'lic 
craft passed successful tests on Lake 
Michigan shortly after it was launched. 
Four young men who helped Imikl the 
boat, planned to accompany Leppich. 



GRAPPLE PLANT KILLS LIONS 

ANTELOPES 






4\ COATS AND 

vTlie Hon may be t 



may be tlie king of beasts, but 
it finds its equal in a strange plant that 
grows in South Africa. It is known as the 
grapple plant and has a large number of 
curved books on its seed vessel. These 
catch in the coats and feet of the animals 
and. in trying to tear them out, the lions 
sometimes get them in their mouths with 
disastrous results. Many antelopes, goats 
and other animals are lamed and injured 
by this plant every year. In South Amer- 
ica is a fruit that produces hooks five or 
six inches long. These ako injure ani- 
mals. An Indian species of nettle is 
shunned by beasts and human beings alike. 
When touched, it produces the sensation 
of being scrubbed with a lioi iron. 



INCLOSED FIRE ENGINE GUARDS 
j^g^CREW FROM STORMS 

Members of some of tbe fire squads in 
Paris, when responding lo alarms, ride 
ccfmTbrtably in a car that resembles a 
limousine more than a fire engine. It is 
completely inclosed, to protect the men 
from wet and cold, and is used especially 
when long runs must be made. The plan 
has been found effective, since the crew 
is spared unnecessary fatigue. 



CHMirtepy M. Andre 

Views of the Closed Fire Wagon in Parts , Show- 

ing tht Way Hose flnd^Qfher Equipment Ak Carried 
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TARGET RUNNING ON TRACK 
IMPROVES POLICE AIM 



To develop good niarksmansliip anmng 
members of the Los Angeles police de- 



partment, use is made ot a man-siaecOar- 
get that is run on a steel track. Lt is iiioved 
back and forth across the range by means 
of an endless calsle and the ol>jcct is to 
hit it below the shoulders and above the 
hips. The target is especially helpfiil in 
developing the ability to atm and fire 
with great rapidity. ^ 



BARGE BUILT LIKE SUBMARINE 
TO PASS UNDER BRIDGES 




To enable a self-propelled barge, 246 
feet long and with a 2,500-ton capacity, 
to pass under ilie numerous bridges across 
the Chicago river, tl\e barge has been con- 
structed on the submarine principle. In- 
stead of waiting for each successive bridge 
to be raised, the barge ducks beiieatli them 
by filling water-ballast tanks which lower 
yt into the water. It is propelled by Diesel 
engines and has a speed in stil] water of 
teyjmiles an^hour. The ta^iks run tb^ 



length of the barge and, wdien filled, will 
lower the empty craft about six feet, and 
if stil! more room is needed, other com- 
partments cat! be Hooded. After the barg 
lias passed the last bridge, powerful pumps 
are used to empty the ballast tanks. 




SHIELD FOR AUTO HEADLIGHTS 

ELIMINATES GLARE . ^ J 

Easily attached or removed, a blue-cen- • 



ter shield with an ainber-colored border 
for the automobile headlights is reported 
to be effective in reducing the glare. The 

intensity of the 
ravs is l>ut little 




diminished, but' 
tliey are spread" 
over a wider ra- 
dius, and the am- i 
her color is said\ 
to give the light ^ 
greater effective- ^ 



ness in fog. On 
fire and police de- 
partment cars, a _ i 
shield with a red center is employed to 






distinguish them from private vehicles. 
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Sk^ch of the Antarctic Coast, Made by Lieut, Charles Wilkes, U. S. N., m 1340; the Coast m the Bact- 
groimd Later Wa& Found to Be More Than Fifty Miles Farther South 

OW you see it and now you don’t/ Spears to l>e just a¥ove *tne horizon, it JS , 

Is a game that nature is fond of plav- actually below itHnd would be invisible ^ 



with thin|5^s along the horizon. Look- 
ing across a plain or valley on a certain 
day, you see a distant mountain peak. An- 
other day it is invisible, though the air is 
as clear as before, A shore conies into 
view across a water surface at one time 
and vanishes at another. Not only do ob- 
jects thus appear and disappear, hut when 
they are visible, their apparent shapes un- 
dergo curious alterations. Sometimes they 
seem to be suspended in the sky and occa- 
sionally they are seen there upside down. 
All these appearances are the results of 
the refraction or bending of light in its 
passage through the atmosphere. 

Tlie commonest effect of atmospheric 
refraction is to make objects near the hori- 
zon Seem elevated above their real posi- 
tions. The elevation amounts on an aver- 
age to about half a degree, which is ap- 
proximately the same as the angular diam- 
eter of the stin and tlie 010011, Conse- 
quently, when either of these bodies ap- 



if there were no atmosphere to bend the 
rays of light. Thus refraction advances 
the time of sunrise and retards the time 
of sunset bv three or four minutes in our . 

* L 

latitudes, while in the polar regions, where 
sunrise and sunset occur more gradually 
on account of the sun's nearly horizontal 
path In the sky. the sunlight period Is 
lengthened a day or two by this process. 

Ordinary refraction, by curving the rays 
of light that come to us from distant ob- 
jects, enables us to see them for a certain 
distance around the ^*bulge^' of the earth. ^ 
If the earth were a larger sphere than it ^ 
is, and the curvature of its surface conse- 
quently were less, the same amount of at- 
mospheric refraction would give a greater 
range of visibility. Dr. W. J. Humphreys, 
in his “Plnslcs of the Air,” has called at- 
tention to the remarkable fact that on a 
planet about six times as big as ours, and 
having a similar atmosphere, jieople could 
see all the way round ! It is difficult for 
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US to wliat the "horizoiv' 

would look like under such cir- 
cumstances. 

Refraction depends upon ine- 
qualities 111 the density of the air 
at different levels, and these in- 
equalities are subject to varia- 
tions, due chiefly to variations of 
teiiiperatuie. Hence the amouiu 
of refraction varies. Sotnetimo- 
the apparent elevation of distant 
objects is much fj:reater tlnin 
usual, and these objects are then 
said to ^'loom."^ This phenome- 
non is quite familiar to sailor . 
One effect of loomiii;^ is to hriii;^ 
into view objects ordinarily be- 
low the horizon, and another is 
to make distant objects seem — 
mainly because we associate a cer- 
tain apparent altitude with a cer- 
tain dis|ancc— nearer than they 
really are. 



Good examples of loominj^ may 
be seen at Chicago, where at times 



Mirage at the Eiffel Tower in Paris, Showing an Inverted Image; 
This Si(«tch Appear^ in I" Astronomic in 1B90 



portions of the eastern slioreltne of Lake 
Mtcbig;an become visible. From the upper 
stories of skyscrapers, in clear weather, 
(leople occasionally see the city of St, 
Joseph, Mich., sixty miles distant. This 
is likely to occur when the lower air over 
the lake is colder ami hence denser than 
usual, wlille the atr at higher levels is rela- 
tlveh vvarm and rarefied. An observatory 
on the Tribune tower is 456 feet above the 
lake and the shore at St, Joe is about ISO 
feet above the lake. The limit of direct 
visibility from: the observatory is twenty- 
eight miles under average atmospheric 
conditions, hut may reach Michigan City, 
Iiukj forty miles away, under somewhat 
uncommon conditions, while under very 
exceptional circumstances objects might 
be seen over a level surface of laud or 
water as far away as St* Joseph or even 
fart her* 

Many interesting and remarkable cases 
of looming have been reported from other 
parts of the world, fn some of these, ob- 
jects not only seemed to be lifted above 



tlieir normal positions but also to be 
drawn out vertically on account of un- 
equal refraction at different heights (a 
plienoinetion sometimes called '"tower- 
ing'") or to be otherwise distorted. People 
who liave seen St. Joe from Chicago all 
remark that the buildings in the distant 
city appear too large. Thomas Jefferson, 
in hii "'Notes on the State of Virginia” 
tells of an instance In which a cauoe con- 
taining three men, seen at a great dis- 
tance from Yorktown, w^as mistaken for a 
sltiji with its three masts. 

He was much interested in the effects 
of atmospheric refraction on tlistant 
mountains as seen from Monticello. Of 
this, he says ; 

"'There Is a solitary mountain about 
forty miles off in the sotith, wliose natural 
.shape is a regular cone, but .it some- 
times subsides almost totally in the bori- 
2011 : .sometimes it rises more acute and 
more elevated: sometimes It is hemi- 
spherical: and sometimes Its sides are per- 
pendicular. its top Hat and as broad as its 
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Tht Desfrrt Mira|t«; tJt« Observer, at c. Secs the Palm Tree, A. Both Direclly 
and AIqd as an Inverted Ittiage at A'\ Creating the IlluBion of ReBeetion in 

a Body of Water 



base. In short. It assiinies at times the 
most whimsical shapes, ansi fill these per- 
haps successively in the same mnrniii;i/' 

During: the French military expedition 
to Algfcria, in May, 1837. M. Bonne font, 
a scientific member of tlie ejcpefiition+ ob- 
served a dock of hamtng:os about three 
and a half miles away. As they started to 
fly^ they assumed such enormous dimen- 
sions as to g:ive the idea of Arab horse- 
men deiiliti£? one after the other., So com- 
plete was the illusion that a spahi was sent 
to reconiioiter. 

When he reached the point where the 
birds had been observed, lus horse’s leps 
were seen tii become so eloiijjaied that the 
animal appeared to tower many yards 
above the desert. 

The sun, when close to the horizon, nor- 
mally assumes an oval form, miicli flat- 
tened below, because refraction is fjreater 
on the loAver side of the disk than on the 
upper. At times, however, mi account of 
marked inecjualSties in atr density, it is 
seen to be distorted into a i^reat variety 
of queer shapes. It may take the form 
of a hoy’s top. a soldier's trench helmet, 
a mushroom, etc.^ or even flivide into two 
separate and much flattened suns. The 
disk of the moon undergoes similar distor- 
tions, Many descriptions and pictures of 



these curious appear- 
ances have been pub- 
lished. including a l^^rge 
collection of photographs 
taken x^t Lick Observa- 
tory* on the summit of 
Mount Hamilton, Cali- 
fornia. The 'exam pies 
shown in the accompany- 
ing illustration were 
drawn in the Antarctic 

by Doctor Arclowski, of 
the "Belgica" expedition. 

Some kinds of atmospheric refraction 

are especially common in the polar re- 

gions. and in tw'o cases this phenomenon 
appears to have been responsible for cele- 
brated geographical errors. In the first 
case, Lieutenant Wilkes, of tive United 
Stales exploring expedition, charted the 
coast of the Antarctic continent at several 
places where subsequent explorers found 
only water, and a controversy has raged 
for generations over the merits of his dis- 
coveries. IVobably Wilkes w'as misled by 
the looming of the land and greatly mis- 
judged its distance. The second case w^as 
that of the mythical Crocker Land, 
w'hich Peary thought he discovered in 
1906. After it iiad figured on the maps 
for years, it was proved to he non -exist exit, 
but the Crocker I..and expedition, which 
went north to explore it> saw from the 
mountains of Grant Land the same great 
loom of the arctic ice that Peary had mis- 
taken for laml. 

On the other hand. Captain .Scott, 
Borchgrevink, and other polar explorers, 
have at times found looming a useful 
means of locating botli land and ice fields 
lying beyond the normal range of visi- 
bility, Toward the close of the eighteenth 
century, while Napoleonic wars were in 
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Olistrvers atop the Chicago Trttnine Tower T^c^|lJe^tly See Mtchlii^an City, Out of Sight below the Horiion. 
and OD Rare Occaaiou^ Have Seen St. Joieph, Mkb., Looming against th? Sky 
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Old Sketch cl ati Unusual Showingr Qtie Inverted Image af a Near-By Ship und a Double Image, One 

Upright and the Other Inverted, of a Distant. Three-Masted Vessd 



progfress, an English ptiUosopher, Doctor 
Vince, siij^^ijested posting: lookouts to 
watch for the loom of approacliing^ French 
warships. About the same periofL popular 
interest was aroused in the claims of a 
Frenchman named Bottineau, a resident 
of Mauritius, who was said to he able to 
detect vessels at a distance of hundreds of 
miles by means of peculifir appearances 
in the sky. It is probable, however, that 
Bottineau's so-catled art of ^'nauscopy** 
was either bum hug: or based on self-delu- 
sion, ami had noth in to do with atmos- 
pheric refraction. 

The term inirai^e is applied to several 
varieties of atmospheric refraction, partic- 
ularly to those that entail a phenomenon 
ak ill to reflection and thus show objects in 
an inArerted position. In t!ie ^'desert mi- 
raK:e.” also known as “inferior mirage,*" 
the first scientific account of which was 
given by Monge, a savant attached to Na-* 
po] eon's army in Egypt, a layer of rare- 
fied stagnant air overlying a hot surface 
mirrors the sky, thus producing the ap- 
pearance of water, while the images of 
terrestrial objects, such as trees, depressed 
and inverted by the mirage, look like the 
reflections of the same objects upon the 
liquid surface. The desert mirage is by 
no means peculiar to deserts. It can often 



be seen over a hot city pavement. A fa- 
vorable place to see it is at tlie foot of a 
gentle slope with your eye about on a 
level with the crest of the rise, where ve- 
hicles and pedestrians look as if they were 
splashing through water. 

One region in the United States that 
has become somewiiat celebrated for its 
mirages is the Red River valley, along the 
boundary between Minnesota and Morth 
Dakota, Dr. Warren Upham, the geolo- 
gist, states that mirages may he seen liere 
almost any suiishitiy day in spring, sum- 
mer or autumn. He says: 

"This queer plieuomenon makes the 
high land at the sides of the valley and 
the tops of the distant hills appear to be 
raised a little above the boriiion, Avith a 
imrroAv strip of sky between. The more 
coniple.'c and astonishing effects of mirage 
may be seen from the high land on either 
side. There, in looking across the valley 
from one and a half to tivo hours fifter 
sunrise on a hot morning following a cool 
night, the groves, houses, villages and 
grain eieAmtors loom up to two or three 
times their true height, and places ordi- 
narily hidden by the curvature of the earth 
are hrotiglit into view. Oftentimes, too, 
these objects are seen double, being re- 
peated in an inverted image close to their 
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Drg,winp of a Desere Mirage in Which a. Caine] Train Apparetttl;y Walha 
through a Lake, and Mountain Ranges Loom in the Background 



different densities may 
produce the complex 
phenomenon of the Fata 
M 

■ Tile traditional home 
of tlie Fata Morgana is 
the Sicilian shore of the 
Straits of Messina, as 
viewed from Reggio, on 
the opposite side. Many 
descriptions have been 
published of the phantom 
city, with its innumerable 
towers and palaces, seen 
at this place: but the 
phenomenon is actually 
very rare there and is 
more common in other 
parts of the world, espe- 
cially in the polar regions* 
There is one other de- 
lusive phenomenon con- 
nected with the horizon 



real position and separated from it hy a 
fogtike belt. In its most perfect develop- 
ment, the mirage shows the upper and 
topsy-turvy portion of the view quite as 
distinctly as the lower and true portion.’' 
Mirage that shows direct or inverted 
images of objects in the sky is more com- 
mon over water than over land, and 
the phenomenon has given rise to a num- 
ber of nautical legends, especially the 
familiar one of the Flying Dutchman. An 
inverted image of a ship, for example, 
may be seen in the sky when both ship and 
observer are in a layer of relatively dense 
atr overlying the water, while farther up 
there is a well-defined layer of more rare- 
fied air. These conditions may be repro- 
duced experimentally with the aid of a 
glass of water and a newspaper. Set the 
glass at the edge of a table, so that it may 
remain steady, place the newspaper at one 
side of it and your eye at the other, near 
the bottom of the glass. You will now see 
the printing through the water, and at the 
surface of the latter, refiecled as in a mir- 
ror, an inverted image of the printing. 
Double and multiple images are some- 
times formed when there are several layers 
of air of different densities. Moreover* 
such contrasted layers sometimes form 
side by side, close to a sun -heated wall, 
for example, resulting in a "lateral mi- 
rage.'^ Lastly, a mixture of air masses of 






that has lately come into prominence be- 
cause it is rather frequently observed from 
aircraft, whose pilots are sometimes de- 
ceived by it. This is known as the "dust 
horizon/* It is a false horijson marking 
the upper boundary of a layer of dusty air, 
which, at times, extends to a height of 
hundreds or thousands of feet from the 
ground. Like mirage, the dust horizon 
furnishes a good illustration of the fact 
that the atmosphere has a strong tendency 
to form sliarply defined strata— a fact that 
has a number of important meteorological 
consequences besides those described. 


BUILT-IN CABINET FOR IRON 
REDUCES FIRE HAZARD 




To keep the electric iron iti a safe and 
convenient place, either when using it or 
when it is not in service, a built-in cabi- 
net, lined xvith 
steel and asbestos 
paper, has been 
devised. The door 
is of aluminum 
and provides ven- 
tilation for the 
quick cooling of 
the iron. The cab- 



inet is easily installed and is intended for 



placing near the ironing board so that the 
iron mav be rested on the shelf. 
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WATER WALKING IS LATEST AUSTRIAN SPD 



M(^bers of the Water- Waiting Club in Austria; Thty Hikt 
Irem Town to Town along the Surf«cc of the Danube River 
to Introduce the Novel Sport 



Aitlerl by two-blacktl pac]<llcs, members 
nf an Anstna^ i cfiib have lieen enjoying; 
the sport of u'nter walkftif^ from town to 
town aloiijj tlie Danube ri^r. Their boat* 
like shoes are car'i^iuHy binaped aiul bal- 
anced to assist the wearers in making 
speed with safety. The club has been in- 
troflucing the sport at various centers and 
great interest has been aroused 



?S*7r 

TOMATOES GUARD FLOWERS 



The limn Me tomato plant, one of the 
most sensitive to poisonous gases, has 
become the guardian of more aristocratic 
blooms in conservatories and homes where 
cut flowers droop 
quickly and window- 
box gardens fail to 
res^pond to tenderest 
care. No cbemica.1 
test can detect the 
sm all amount of gas 
required lo kill flow- 
ers, hilt Dt* W.iiliani 
Ooe ker- ili rector- oL 
tlie Boyce Thompson 
institute for plant re- 
search, has found a 
healthy young to- 
mato plant will give 
immediate wa 
VV^ith only or 



1ST WATCH WINDS ITSELF 
WHILE BEING WORN( 



Operating on 
somewhat the same 
principle as a pedom- 
eter, a wu’ist watch 
wimls itself ^vhile it 

is being worn. This 
is accomplished by a 
iveigljted segment 
that moves on a 
jnvot about the cir- 
cumference of the 
works. It is said 
that wearing the 
watch for three 
hours, will wind it 
for a run of thirty 
hoiirsi. 



S^U'Windiflg Wrist Watch In Wearing Pasition ^nd 
with C^3? Ops’ned ta Show Works / 
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Rec{»rditif! Appa/atus at Rii?hl ; Reproducer 
ConnEctn) with the Movie Projector, and an 
Entertainer Who Makes Records 



ing; screen. The device may be obtained 
with a projector or sie^araiety and coti- 
nectecl to the projector already installed. 
Accord 1 Tig to refiorts, means have been 



TALKING FILMS FOR THE HOME developed for effectively eliminating the 
LATEST MOVIE NOVELTY disturbances that ordinarily would be 

caused bv the vibrations of the motor. 





Talking movies for tlie home and school 

are novv available with the introdiiction of jtan.shaPED SPRINKLER NOZZLE 
a simple unit that drives a disk record m REDUCES WATER WASTE 

connection with the home projector, giv- 

ing accurate synchroni2ation of the pic- * Being adapted especially for sprinkling 
tures anrl the sound, it said. The outfit flowers atid delicate foliage, a recently 



resembles a minia- 
ture phonograph 
and its motor drives 
both the projector 
and tlie talkie unit, 
which is connected 
to the radio loud 
speaker. The 
Speaker is placed 
near the screen for 
the best results in 
maintaining the il- 
lusion of the talk- 



Fan-Shaped Spr.ay frem the Sp^ci#! No.zxle. and CldS4 
Vi<sw of thfr P^riDrationa 

! 1 ' 



introduced nozeic 
for the h 
spreads a. fi 
fan -shaped spr 
small drops* 
water is held in a 
restricted area to 
reduce waste, and 
to prevent wetting 
adjacent territory* 
and the shape of 
the nOKzle makes it 
easy to handle. 
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WHITE MINK ON FUR FARM 



Animal authorities have been stndyihg 
a while mink, captured three years a^o 
in Louisiana and now at a Neina^ka fur 
farm, So far as is known, this is the only 
specimi^ of its kind in the world and larj^e 
sums ha’^e been offered for it. Fur raisers 
arc specutating as to the possibility of 
crossing thV mink with other species and 
thereby proctucing a variety that would 
have onlv wh^te fur* Tffe anirtal"is valued 

.t sioim j > ^ . 



NIAGARA FALLS SIGN IN LIGHTS 
IMITATES WATER’S PLyNGE 



Niagara Falls have been duplicated in a 
monster electric sign, recently erected near 
the great cataract It cost $50,0(K), is 162 
feet long and forty^five feet higli. Mohre 
than fifty tons of structural steel, five 
miles of wiring, hundreds of feet of mon- 
gas tubing, and 3/iOO electric lamps were 
required for tlie installation. Tlie sign’s 
announcements are introduced by six 
flashes of golden “lightning/’ an effect 
obtained hv lighting amber-colored neon 
tubes. Then the falls appear to spring 
into action, the mist at the base ol the tor- 
rent and other features resembling those 
of the real cataract being secured by em- 
ploying dimmers, colored bulbs and other 
apparatus. The letters of the sign itself 
next appear in characters, nine and ten 
feet high, The legend is considered an ad- 
ditional symbol of the mutual good will of 
the United States and Canada. 



Niagara FalU DupJkared in Lights; Part of the Enor^ 
mguQ. Ftasbin^ Sifn ntAr the CatarAft 
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Coift-lti-Slot App]« Uisficnaer Which Distribulcti Stv- ^ 
eral Variiti« and K«epa Thtm All ftutn Dual J 

COIN-IN-SLOT APPLE VENDER 
SUPPLIES DIFFERENT KINDS ^ 



Different varieties of apples are tiis- 
pensed from a coin-in-the-slot machine 
which enables the customer to select the 
kind he wants* The fruit is kept free from 
dust and is in plain view. 



RUBBER HEART KEEPS CAT ALIVE 
TO AID SCIENCE STUDIES . 

i 7L> 

Successful tests with a rubber heart, op- 
erated by electricity, to pump blood 
though the circulatory system of a cat 
after its natural organ had been removed, 
are reported from Dalhousie University, 
Nova Scotia. Tlie animal lived for hours 
with its substitute heart, giving investi- 
gators a better opportunity to study tlie 
effects of drugs and otlier substances on 
tbe specimen* Sucli research lias been 
impeded in the past by the fact that tlie 
natural heart; wears out and stops under 
the influence of the drugs before their 
full effects can be determined. Similar ex- 
periments with artihcial beans have been 
performed before, but this is said to have 
been the most successful to date ami opens 
up a way for the more thorough investiga- 
tion of various matters of interest. 
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With a Studcni; Flying beneath the Canvas Canopy Stritched over the Front Cockpit, the Instructor 

in the Open behind Him la Ready to Take Over in an Emergency 
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KTERAX army fivers, lierocs of many 
notable air adverUires, proved thetn- 
selves strangely helpless one afternoon 
not long ago in the clear air above Waah- 
Jji^fton, D, C.. and tbeir endeavors to maiii’ 
"^ain tbeir planes in level fltgbtn fnrnished 
observers on the groimd first aimiseinent^ 
and then alarm, 

Jiut muistially ad^ erse waiul couth tions^ 
engine trouble and faulty planes bad noth- 
ing to do with the mystenons mishaps. 
They marked the start of a fog-tJying 
scltool through which all officers on duty 
at the held were instriicted to go for a 
period of several weeks. 

An outgrowth of innumerable experi- 
mentB based on tbe wdl-known fact tliat 
tog is one of tbe few hazards really feared 



by experienced airmen, the scliool’s iitiiqiie 
phase is the equipping of a Douglas ob- 
servation ship with a cover on a frame- 
work that completely cuts off the pilot's 
view outside the plane. Unable to see sky 
or ground or anything beyond his cock- 
pits the pilot under the cover has to fly by 
instruments alone. 

The idea of tbe class, and tbe design of 
the cover came frotu Capt. Ira C. Eaker^ 
chief pilot on the record-breaking fliglu 
of the ^'Question Mark'' last Januaryn. 
Under his supervision, army mechanics at 
Holling field constructed a framework of 
four heavy wires fi’om the windshield to 
the rear of the cockpit. Over these wires 
the canvas co^'Ci' slides. Snap fasteners 
attach the edge inside the cockpit, and the 
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Maj. Howard C. Davidson, Carnroandant of Bolting Field, fteady to take a Lesson in Blind Flying from 
Captn Ira iilakcr. Who Designed the Unique Apparatus Used 



release mechanism is niatle iiistantatieous 
by the ptilHng of two wires, thereby en- 
abling the pilot to emerge from “bliml- 
fiying" practice in case of emergeiicv. 

By a system of dual -control equipment 
the plane can be flown from eltlier cock- 
pit, 111 fact, tbe practice of the school, at 
all e.Nperimental *^fog flights," has been 
lo have a supervising: pilot stationed in the 
rear cockpit who can lake over the con- 
trols at a momentl*^ notice if tbe student 
timvittingly throws the ship into a spin or 
drops dangerously near the ground. The 
rear pilot’s job is also to note the course 
taken^ so that the men will not lose their 
liea rings with respeci to tlie honie landing 
field. Either pilot may take off the plane 
from the ground or land it^, since it re- 
quires only a couple of seconds for tlte 
student to open the canvas cover to see 
his sunoundings, and close it again. 

Granted that the school fulfills tEie hopes 
of its backers, its substantial system may 
be included in the regulation triiining of 
all army pilots. As its very first student, 
the class liad Maj. Howard C, Davidson, 
commandant of Bolling field, who made a 
haU'-hour fog flight. Nc.ne in order was 



Maj. Gen, James E, Fechet, chief of the 
army air corps. 

‘T never imagined a man could feel so 
absolutely helpless/’ Major Davidson 
commented following his altempL "'Noth- 
ing seems normal. Your senses tell you 
that a plane is in level flight when the in- 
struments show it lo be In a spin. After 
this experience, I can understand how it is 
that so many pilots have gone out of con- 
trol in the fog.'" 

Major Davidson pointed out that on. his 
first blind dl'ort. he made no attempt to 
hold the plane on a compass course, but 
tried merely to keep it level, depending 
oil his bank-and-turn indicator to sho^w 
whether he was in a climb or dive and his 
deviation from horizontal flight. 

Captain Kaker voiced similar senti- 
menis, adding: “Fog training should be 
a ]>art of every pilot's instruction, A nav- 
igator who finds himself in a tog, and is 
unable to hold his ship in level flight and 
to follow a compass course, naturally is 
in a dangerous situation. On the other 
haud^ if he is trained to fly by Instru- 
menls, then he is afforded a large measure 
of protection and sliould be able to get out 
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One of the Chief Perils of l^og Overhead Wlr^a mto Which the Pilot 

Majr Cr&sh Whil* Flyinj Blind 



oi the fog without ureckiiig his ship. 
There's plenty of talk about flying by in- 
stinct. but the really intelligent boys will 
tell you that’s the btink. Science^ not 
guess^vork^ is the modern “day aviator's 
safeguard/' 

Other aviation experts are even more 
enthusiastic an their praise of the new 
system of training. First of all, they point 
out, they have found abundant evidence, 
during their dizzy zigzagging through the 
air while underneath the canvas cover, 
that, once a plane starts turning when 
there is no horizon or other visible object 
to guide them, the ship can go into spins 
or deep spirals with astonishing speed; 
and, even if these irregular maneuvers 
are recognized early, they often cannot 
lie corrected (juickly because of the natural 
confusion due to the effects of rotation. 

Still other experienced flyers, to whom^ 
normally, the idea of taking such ele- 
mentary fog instruction would seem al- 
most unnecessary, were amazed to learn 
that they had acquired certain habits of 
reacting to sensations that, in case of sud- 



den encounters wdth fog 
or extreme darkness, 
might he terribly daii^ 
gerous, In this regard, 
even their instruments 
play tliem false. For in- 
stance, if curved flight is 
involved and the plane is 
not level laterally, the 
compass becomes in part 
a dipping needle and 
might give incorrect in- 
dications. More specili- 
cally, on certain occa- 
sions when the pilot is 
heading north, instead of 
indicating a turning ma- 
neuver, the compass will 
tend to follow the head 
of the plane ; whereas, on 
southerly headings, the 
needle has a habit of lag- 
ging beiiind the turn. 
Such conditions exist 
both ill the case of mag- 
netic and earth-inductor 
compasses. On the other 
hand, if the plane is not 
turning, a lateral incli- 
nometer will indicate level 
correctly, and if the ship is leveled, the 
compass will indicate acciiraieh% subject, 
of course, to deviation and variation, 

Tlie fog school has revealed some facts 
about the turn indicator hitherto only sur- 
mised by the experts. While this instru- 
ment revealed itself as the key device for 
avoiding spinning, and enabling a pilot 
under adverse conditions to maintain a 
fairly straight course, the other instru- 
ments^ cli icily the air-speed meter ami 
tacliometer, played an important role in 
avoiding diving or descending at too high 
speed, or climbing at too high a rate and 
therefore stalling, 

A curious contraption called the “fog 
disperser” has been the subject of numer- 
ous experiments at Bolling and other stra- 
tegic fields of the army air corps. Two 
large hoppers were filled with about 7011 
pounds of sand and then attached to the 
fuselage in such fashion that they could 
be released into a thick bank of clouds or 
fog. The purpose was to see whether or 
not fog could he broken up, dissipated, 
or made to change position. The results 
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Art Army Plane Railing art AlV^roachirtg TIilJiidtrStfliintM J if Caught irt th* Clcuda^ th* Pllct Will Have to Rely 
Entirely on HtS Instruments ta Offset Mistakes in the Sense uf Balance 



weren't astonishing, by any means, but 
on one occasion it was notetl that, when 
the entire tank of sand was discharged on 
an isolated cloud, about 4,000 feet in length 
and 2,000 feet widet the cloud appeared to 
break up and vanish. Larger clouds were 
attacked, but it was found impossible to 
completely dissipate them. While, as yet* 
no practical results have been attained, it 
is expected that in time they will reveal 
valuable information about the fundamen- 
lal structure of fog and clouds. 

More important fog experiments are bC” 
iiig conducted at the Wright experimental 
laboratories, at Dayton, Ohiot under the 
direction of Capt, Paul S. Edwards, clnef 
of the radio section there. Having al- 
ready developed the improved type of ra- 
dio beacon. Captain Edwards is making 
experiments with "leader cables” and 
"marker beacons,’^ which are designed to 
aid planes when they have arrived in the 
vicinity of their destination. Under pres- 
ent tentative plans, a leader cable would 
be laid in the direction of the prevailing 
wind, a few inches below the ground of 
the landing held. Radio waves, sent 
through the cable, would be picked up by 
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could determine the exact location of the 
field and the proper direction to take in 
order to make a safe landing. 

To further aid the pilot in trying to land 
through a dense fog, "marker radio bea- 
cons” would be placed at strategic points 
along the leader cable. These beacons, 
through a standard set of radio signals, 
would direct the aviator to drop his plane 
to 2tl0 feet at one point, to ISO feet at an- 
other, and to lOfl feet a little later, and 
finally to a safe landing. 

Still another key to the perplexing and 
dangerous problem may be derived from 
tests now going on throughout the coun- 
try conducted by the Daniel Guggenheim 
foundation for the promotion of aviation. 
Otse aim is to develop low altimeters 
which would indicate the exact height of 
an airplane above the ground. Another 
purpose is to have expert fivers test fog 
conditions. Mr* Guggenheim said re- 
cently: "The solution of this problem, in- 
volving as it does the development of va- 
rious devices, now the subject of intensive 
research in many countries, will do more 
than anything else to insure regularity and 
safety of commercial air transportation 
even in the most difiicult weather.” 
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AtlacWinfc F-ortabte Phone to Socket for £tner 

geticy UsEj Many Houses Arc Wiriid fof This Service 



PORTABLE PHONES PLUGGED 
WALL AID HOME SERVICE 



Portable teleplinnes tliat are plu^g^ed 
into specially wtretl sockets, in somewltat^ 



Sir Hubert Wilkins^ back from an aerhil 
exploration trip over part of the Antarctic 
c lint] Tien t, is planninjj to lill in his summer 
hv invading the Arctic in a submarine. 
Peary walked to the pole and Byrd and 
Amundsen flew over it, while Wilkins 
[a^t year crossed the Arctic from Point 
Barrow, Alaska, to Spitzbergeii by planv, 
bur, so far, a submarine has never at- 
tempted to invade tbe frozen seas. The 
plan is not so dangerous as might be 
thought, as the greater part of the arctic 
ocean is not hy any means solidly covered 
witli ice. Instead, the ice floes are in- 
terspersed with open leads, where a sub- 
marine could come to tlie surface, tbe dis- 
tance between leads averaging not more 
than twenty-Hve miles. Submarines, in 
northern Europe, have come up through 
much as eight inches of solid ice with- 
out trouble. The boat to Ue used ia the 
iiile ninet^'-three foot “Defender," the 
orld's only privately owned anbniarine. 
It by Simon Lake in 1906, the “De- 
N^jCTider” now belongs to Lake and his 
JiJiusjness partner, Capt. Sloan Damie- 
-^^ow^er, who will command a crew of ten 
volunteers on Wilkins’ projected trip, A 
iliver's escape hatch, fitted last winter un- 
r der the bow in connection with suhina^ 
rine-resene experiments, wilt enable the 



the same 'manner as electrical apphance3^’W*“^^''^ walk on the bottom if tbe depth 
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are connected, have been introducefl tor not too great, and wheels also are be-- 
the home. The plan simplifies the problem^^ proposed to enable the sub to taxi 
of having service wherever needed, helps ■ ’''^en on the bottom, 

save time and steps, and reduces the 

ber of installations. The conduits are best,,^ CUTTER FASHIONS ODD TILE 
placed when the house is built. ^ LOW COST 



RIAL EXPLORER TO SEEK 
POLE IN SUBMARINE 



ORIGIN OF TERM “JOYSTICK 
^ TRACED TO INVENTOR j 

“Joystick” IS the term given the w'orld now 031 

over to the control bar hy which a pilotr-^tnarket, has car- 
actuates the ailerons and flippers of ai^^^pornnclum cutting 
airplane and it originated from the iiaine^a. n d grinding 
of its inventor, Joyee, a pioneer Englisli iw-heels. A special 
aeronautical engineer. Tlie stick metho^r^gih is said to 
of control h*is remained practically un-Ji^eUininate side play 
changed since the early days of flying* Inii 
with the recent introduction of large 
planes and flying boats, the wheel control 
is coming into favor, for these craft. 



For shaping and trimmiHg tile to be 
used in floors and for other piiruoses, a 
motor-driven cut- > 
the 
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as com mg into ravor. lor tiiese cr; 

Ev ci 



a II (1 to ins u r e 
straight, dean cuts at all times, while it 
also is claimed to help pyolon^ the 1^ of 



^a)uCcJ>\^ 




the machin 



men to help proior^ the liJw 01 






r I 



I 



> 

POPULAR MECHANICS 2SS 

SUBMARINE TO HELP SOLVE POLAR MYSTERIES 
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Artist^* Slftteh of th* Rebuilt Submarine "tJefeitder," a* Ti May A,ppear cn tht *1 ihe Arctit 

Hubert Wilkins Carries Out His Ex flotation Rian 
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AS IN PUMPLESS TANK FORCED OUT BY WATER 




grade ot gasoline is nb- 
laiiied with this system, it 
is claimed, than \^dth the 
usual pumping outfit 
wliich draws it supply 
from the bottom of the 
tank where there is likely 
lo be sediment, water and 



■wl^rcl^ TLOiMT 






Utilising the facts that 
water is heavier than gas- 
oline or oil and that tlie 
snhstances wHl not mix* 
a filling system, now on 
the market, elim inates 
the usual pump and other 
equipment with reported 
improvements in service, 
greater safety and other 
advantages. Briefly, water is let Into the 
Ijottom of the gasoline storage tank and 
forces the lighter gasoline upward and out 
in a constant flow that can be measured 
accurately when wanted. There is no 
danger that water will be let into the con- 
tainers, as the outlet Is automatically shut 
off when the w^ater level is wdtliin six 
inches of the top of the tank* A better 









QaschUne'F tiling Pit as In&taH«d <m Landing Field, and Diagram to Shaw 
Havr Water Forces the Fuel the Supply Tank 

an inferior quality of gasoline, since the 
best is the lightest and therefore rises to 
the top. As the lank is always full of 
liquid, there is no danger of fire or explo- 
k^n and there is less chance of any eqtiip- 
itwnt getting out of order* The system 
can be adapted to a wide variety of Instal- 
lations and is reported to have given satis- 
factorv service wherever it is in use. 



MANY USES OF TILE SHOWN ^special fixtures in the batlirooin, such as 
*€in IN MODEL HOUSE ^built-in soap dishes, towel racks and eiec- 

5 'V N* trie-light brackets* The outside of the 

One of the features of a building exhibitTT^ house was of stucco with tile plaques used 
in Detroit was a model house which had^ at various spots for decorative effect. 

JUeen- designed and built 300' miles away, 

transported in motor trucks and set up jJCWe want all our readers to write us 
inside a boleU to illustrate the many uses often whenever they wish adtli- 

of tile ill home construction. The mate- 3 tiotial information on articles published in 
/ial was employed as door and ’ivlndow X this magazine. Address Bureau of Infor- 
trimming, for floors and walls, and foiQ mation, Popular Mechanics, Chicago. 
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T!NV WINDMILLS SERVE AS EYES 
TO GUIDE BLIND FARMER 

■ ^ 2 . 

Small wind iti ills serve eyes to 
Kary McCauley, ^Michigan farmer, about 
Ills fartiiH aitd even ^loTig' a two-mile high- 
way to town, since he became blind three 
years The tiny windmills have been 

placed at strategic points about the farm 
and along the highway. The wind sets 
them in motion and by the rattle the blind 
man is guided from one mill to the next. 

On the infrequent days when there ts no ^ 
wind to rattle the vanes, he guides liimself ^ 
from one building to another by means of 
wires stretched between them^ When the 
farmer's eyesight was faiting, an old liorse‘'\ 
helped direct him, but about the time he 
became blind the horse died, and the 
farmer resorted to the windmitls. 

' 

DISPLAY PHOTOS'^TN MOTION 
IN NOVEL SHOWCASE 

An effective way to display photographs 
hi his showcase has been devised by an 
eastern photographer. The case lias four 
revolving frames, which may lie turned 
by hand, using a knob at the side, or by 
a small electric motor. Jt is mounted on 
casters for easy moving to any part of the 



■“Cafeteraa'"' Service 
Pump Delivers Gas 
When Motorist Drops 
Coin _in Slot. Elimi- 
nating Attendant^ 



0 









PUMP 



COIN-IN-SLOT GASOLINE 
SAVES MOTORIST TROUBLE 

ilotorists aiTivdng at filling stations only 



room, and has a slieU for an electric light. 



Rsctcs Qci Upp«r Portion of This Photo- Disptaj' Cabinet 
R«volye, Inof casing Effe^iveness gI the Shewing 



to find the attendant gone may .tak<y ad- 
vantage of a **cafeteria” service f 

crated by inserting a fifty -cent piece in a 
slot. The half doltarj striking an electro- 
magnet cot!, releases a quantity of gasch 
line corresponding to current rates, Tlit 
pnmp refins automatically and is ready for 
the next customer, - 1 / * 

LIGHTS UNDER SWIMMING POo£ 

^ J IRrotect bathers 

Underwater ilhi mi nation of swimming 
pools lia^ been found to promote both 
safety and hygiene, as well as tadd to the 
attractiveness of the pool by' the various-, e 
lighting efTects. Swimmers in a pool with 
both submerged and overhead lights are 
continuously' in the siglit of guards, even 
wlien under water. The lighting also 
sliows clearly defects in the performance 
ot filters or want of cleanliness. Pro- 
jectors are placed behind glass plates in 
tlie walls or fioors of the pools^ and a va- 
riety of lighting effects is possible by us- 
ing dififustng or colored, lenses. t 'T 
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Inttoducuig the Latent Challenger ^or Ocean Speed Records amang Large Pai»engef VesselSn the 46 . 505 -Ton 
^'Eremen^’ Scheduled ior Flve-Pav Service between Wew York and Channel Potta 



\ X THEN the new express liner “Bremen” 
glides from the htirhor of Bretner- 
haven this summer and her bow is turned 
westward for the six-day trip to New York, 
the world %vil1 witness the first skirmish in 
a titanic striigg:le for supremacy on the sea. 
It will be a ton^ and hard-foii"ht battle; 
its results rest in the future— and in the 
hands of shipbuilders and the designers 
of aircraft. 

The "Bremen'' and her sister ship, the 
"Europa.” were launched last summer un- 
der the star-and-anchor liouse llag of the 
North German Lloyd lines. ^ The "En- 
ropC’^ whose original sailing date was set 
for early this summer, was badly damaged 
by a fire which swept the upper decks 
while she was under construction and 
caused her owners to postpone the maiden 
voyage until early in I9d0, 

Both are giants, and stand fourth in rank 
of si;te among the great ships plying the 
Atlantic. With a tonnage of 46,000, their 
long decks stretch 920 feet from stem to 
stern. In their four classes there will be 
accommodations for 2,0fK) passengers in 



quarters setting new standards In ocean 
travel, and a crew of 950 — the cream of 
the Lloyrr? veteran seamen — wdl] man 
each. 

The speed of these new vessels will not 
be definitely known until the maiden trips, 
OUrcials of the Lloyd have kept details of 
the engine design of the sister ships secret. 
They have, however, annoimcecl them as 
five-day ships — the first Atlantic vessels 
ever to he placed on that schedule. These 
two liners will make a bid for the speed 
record across the Atlantic now held, as it 
has been for over twenty years, by the 
“MEUiretania.” 

Despite marvelous innovations in ocean 
transportation In the last thirty-five years 
— the installation of private i^tlis and 
other luxuries, the introduction of tur- 
bines, the fliscovery of radio communica- 
tion, the invention of devices for detect- 
ing Icebergs— there has been practically no 
increase during the period in the speed of 
vessels. 

The “Etruria” made tile voyage from 
Liverpool to New York in three hours un- 






25a 








a 

£7 




S Jkaa^ ^ 




Scen« at the Laun^W qf the '^Europa.” Sister Ship of the ^'Bremen 
vetit«l in Eifty'^oyaje ; Note the Odd Shape oF the Hull 



and Later Dacna^ed bjr Fine That Fre- 
Intended to Reduce Wave- Making Resistance 
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One of the Four Huge Proptllrrs ot the *‘Eumpa*'^ It WeigHs Over Seven- 
teen Tonfi; Propellers for Bath Ships Were Made in England 



der six days* That was In 1892. Later the 
"Campania” cut transatlantic time to five 
and a lialf days on a trip from Queenstown 
to New Yorif, The "Mauretania/’ holder 
of the speed record from 1907 to the 
present time, has made the journey in 
slightly less than five days* She is, how- 
ever, a six-day ship, and that is her nor- 
mal time for crossing, 

These new North German Lloyd ves- 
sels are scheduled to make the crossin r; 
from the Channel ports in five days — 120 
hours — and the trip from Bremen in six 
— a scheduled time below that of any pas- 
senger ship afloat. Wliat they will he able 
to do to heat the “Mauretania’s" record is 
a mystery, but rumors on good authority 
place the speed of the sisters at not less 
than twenty-seven and a half knots (thirty- 
three and two-thirds land mites an hour)^ 
With this average speed, it is not improb- 



able that a four -day 
crossing of the Atlantic 
will be nothing uniisiial 
in the future. The plac- 
ing of 46,(XX)-ton liners 
on such a schedule is 
more unusual when one 
remembers that the 
“Mauretania" is a boat of 
only 30,000 tons, “built 
like a vacht." 

Tb iTty engineers super- 
vise the propelling ma- 
chinery of each ship, con- 
sisting of high, medium 
and low-pressure tur- 
bines^ working in two 
separate engine rooms 
and driving four seven- 
teen-ton broiize pro- 
pellers. The steam used 
for power is condensed 
by a cooling apparatus 
wliicli calls for 32,000 
tons of sea water per hour. 
The plants supplying the 
ships with electric power 
are as large as the powxr 
iiouse of the famous uni- 
versity city of Heidel- 
berg. Signal bells and 
telephones, also operated 
by the power plant, are 
located at 10,(X)0 poims 
in each ship. 

To cut the time for express mail, an air- 
plane on the sun deck of the ships wdll be 
catapulted for a speedy trip with mail 
when tlie liners are 1,000 kilometers (about 
G20 miles) from shore. 

Supplies for this ship’s population of 
3,000 persons are taken on at Bremen, and 
include the following items for each trip: 
IIX),000 pounds of meat, 30.000 pounds of 
fish, 35,000 pounds of fowl, 10,000 pounds 
of bread, and 45,000 pounds of flour for 
bread and pastry to be baked In the elec- 
tric ovens. 4,300 pounds of coffee, 3CX> of 
tea and (iOO of chocolate. There will be 
17.500 quarts of milk, 2,0(30 quarts of 
cream, 15,000 pounds of butter and 2,000 
of lard. 

In addition to setting a new record for 
speed, the "Bremen" and the “Europa” 
are also expected to surpass any of the 
previous ventures hi "luxury asea." Every 
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Glimpse^ of the Lu^curioUfi 
AccOTTimod^tioPS on the 
New Irfiuer^.. the Interiors 
of Whtch Reeemble P&lgtipil 
Howli; There Art Exclu- 
sive Shops, G ^mtiiasiums 
and Other Play Rooms, 
WhtlE! a Special Ftaturt of 
the Es^test German Vessels 
Is the Night Cluhj This Is 
Placed in a SociLided Posi- 
tion on an Upper Deck. 
Where iho Noise Will Not 
DiscLirb Other Passengers; 
Another Feat lire la the 
Ptacing of AU the Dining 
Salons on the Same Deck 
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Scene cm Eoard the *"Breinen'^ Just betdre Its Ctimpletion^ the Ship Is 
Feet IdOng and Will Carry 2,QOO Passengers besides the Cre^ 



stateroom, from tlilrd class vtp to first, lias 
hot and cold n.iiinin}j water. The first- 
class cabins all have private toilet facili- 
ties, 180 have indivKlnal batlts, ami 100 
are fitted out with showers. 

Sports will have their share in the daily 
life of the passenger who takes the new 
ships, There is the tiled swimming tank 
supplied with chemically purified water^ 
wliicli is kept at a set temperature by li eat- 
ing equipment, and medicinal baths. 
There is the gymnasium with ample space 
for floor games, an indoor golf course, a 
shooting gallery, and bowling alleys for 
those whose athletic pursuits take a milder 
form* 

Among the rows of smart shops on the 
vessels one finds the barber shop, the 
tailor^s rooms, and a fully equipped beauty 



shop for fair passengers. 
For the children (many 
of whom now travel 
alone across the ocean) 
one finds a large airy 
play room under the di- 
rection of an experienced 
nurse and governess. 
Each ship^s physician has 
a miniature hospital fitted 
out to care for major op- 
erations, if the need arises 
on the floating city witli 
its population of 3,1X10- 
An innovation on Ger- 
man ships is the restricted 
night club. The cabaret, 
which has to a large ex- 
tent accounted for the 
popularity of the French 
liners in the past, was 
adopted for the new ships 
by its owners who had in 
mind American passeti- 
gers, Retnembertng, how- 
ever, that many passen- 
gers object to the somul 
of music and laughter in 
ilie cariy hours of the 
morning, the night club 
was jdaced on an upper 
deck in a secluded posi- 
tion to keep noise from 
reaching tlie cabin rooms. 
A battery of swift-mov- 
ing elevators carry pas- 
sengers from one to an- 
other of the ten decks. An innovation in 
steamship design was the pkiciiig of all 
dining salons on the same deck. 

So the race for supremacy in speed on 
the Atlantic begins with two giant liners 
facing the dirigibles and planes of the fu- 
ture. But the sailing of the “Bremen ' is 
more than a skirmish in the fight between 
air and water. It marks the beginning of 
an intensely dramatic struggle for con- 
trol of the rapidly growing passenger traf- 
fic between the United States and Europe. 
It marks the comeback of Germany as a 
formidable competitor in the race in which 
the United States, England and France 
are now leading. 



(jTin is the only important metal not 
mined in the Ehiited States. 
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“FORGOTTEN" CITY 
CUT IN ROCK IS 
MARVEL OFARTo 5 

Built m a deep valley 
below tlie level of the 
surrounding country* the 
city of Petra, on the Sinai 
peninsula* contains a 
number of architectural 
features that show the 
skill of its ancient crafts- 
men. Among them is the 
so-called “treasury of 
Pharaoh ” with a central 
tloor nearly thirty feet in 
height* which leads to 
three u n o r ti a m e n t e d 
chambers cut into the 
solid rock. The central 
dome is the tabled reposi- 
tory of the treasuries of 
some of tile Pharaohs. 

Another building is 
known as the monastery, 
and is supposed to have 
been used xis a Cbristian 
church, Like the treas- 
ury, It is carved out of 
solid rock. The city is 
believed to have been 
built shortly before the 
Christian era and was a 
sort of “melting pot” of 
the ancient world. It 
enjoyed a favorable loca^ 
tion on the trade routes between Greece 
and Rome, Arabia and Persia. The Ro- 
mans constructed militarv roads to it when 
























Entrance to the “Treasury of Pharaoh,” One of the Carved- Stone Wondera 

of the City of Petra 

it was an outpost of the empire. After 
the fall of Rome, it was abandoned, but 
was rediscovered earlv in the last cenlurv. 





ADJUSTABLE-FENCE MITER BOX 
INSURES GREATER ACCURACY 





Saw frame and fence are both adjustable 
in A compact and improved miter box now 

on the market. It 
weighs but fouT’ 
teen pounds* Is 
collapsible and 
easily carried in a 
■^mall container. 
The adjustable 
fence permits cut- 
ting at any angle 
desired and, with the saw frame* Is alined 
aid of a T-square which is^part 



id - 
} ^ - 



of the outfit. Greater accuracy as well as 
increased performance is one of the chief 
features ckainted for the box. 



WHISTLING GOLF CLUB TELLS . 

WHEN SWING IS PERFECT . V 

Golfers now may determine whether 
tiieir swing is imperfect hy listen itig to a 
golf club which whistles when the drive 
is made properly. The device is a driver 
with a hollow metal head having a hole in 
tlie bottom. If the golfer does not hold 
the club with the head facing the ball 
squarely, or fads to follow through when 
he swings, ^he d|river will not ;^vhistle._ ^ 

■ 4^ It. 



2« ;y^ ^ ^ 1^ POI^O^A'l^jV^Eh^A^i^s"'^^ 

r *■ 

HOW MODELS HELP MAKE BIG MOVIE SPECTACLES 




Th* Advsjic«^ in Trick PbtHaRrapby and 
in Model Making la SavinE M curie Mag- 
nates iliindrcds dF Thuiiiaands uf Dol- 
lars and Enabling tiio Pre^enratlon qC 
M jtnmoiih Seene* That Otherwi^ Woulti 
Be Impassible; the Top Picture Shows 
a Scene from a German Film, and the 
Bottom One Seme of the Workmen 
Putting the Parts in Place; Dcgpilq tte 
Small Scale, tht Model Is a Hug? Affair 
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MACHINE BLOWS FRUIT 
FREE OF ROT WHILE 
HANGING ON TREE 



SHIELD KEEPS TERMITES 
FROM BORING WAY 
INTO HOUSE 



To prevent termites, the de 
struct! ve insects that devmi 
wood, from entering homes. Uni 
versity of Ca 
have deviiiefTT 
placed on 



English Equipped with Detachable Outboard EngEne Which 

I& Replacing the viewer Barge Horae 



metal shield to be 
top of the concrete fomi- 
datiori immediately under the wooden 
«i]] that rests tipon it. The shield hangs 
over both sides and is so shaped tliat the 
termites are not likely to build exterior 
tunnels around it, and thus gain entrance. 
Simple concrete or other non- wooden 
foundations have been found ineffective, 
unless protectetl in some such way as this, 
Tor the insects 

build up covered wOD 

passagevvavs and isgf- ■ — 



OUTBOARD ENGINE FOR BARGES 
REPLACES SLOWER HORSE 



Plodding barge horses in England may 
go the way of tlieir carriage mates. A 
barge equipped with a detachable out- 
board gasoline engine has made a trial trip 
of 147 miles from Birmingham to London 
in fifty hoiirSp far outdistancing tlie animal 
that walked along tiie river bank pulling 
the barge by a towline. 



GASOLINE FROM LIGNITE 



03NCflfTE / 
FOtMlATlOr^^ 



High-grade motor gasoline and numer- 
ous by-products are to be extracted from i 
lignite coal in a plant to be constructed 
near Frederick, Colo.^ where such coal is 
plentiful. plant, consuming 500 tons ^ 
of coal a day. will utilize processes devel- ^ 
oped in Germany and Great Britain to re- W 
cover not only the gasoline, but motor 
oil, creosote anti other by-products. Tlie 
residue of the cod wiU be bia^kfd for fuel. 



..(RRHMING ' 
FOetOF ' 
W£TAL SKJtLD 



Most women’s shoes have wooden heels. 

^ ^ i t < ^ f >» i 











S^arafe pS^c^s ol containing the type 
of each paragraph, head and subhead, are 
laid on a page form and a zinc plate is 
made of the page. Wire installation, simi- 
lar to that used in talking-pictiire studios* 
is a part of the apparatus* 



BmCK PRESSED FROM PAPER 
- RESIST FIRE AND WATER 

^ . . . . ^ 

Paper is the chief ingredient in a 

and waterproof brick that a Serbia 
sculptor has prepared. It is suitable 
tlie Cionstruction of one and two-story 
buildings* according to reports, and naM^ 
can be driven into it without damaged 
Buckets, car wheels and many otlier ser^^ 
viceahle articles are being manufacturedSr 
from papep. .1 ^ 

STEEL BRACES ON LIBERTY BELL 

^ 'to preserve yoke 

Reinforcing castings of steel have been 
inserted into the wooden yoke of the Lib- 
erty bell to help preserve the priceless 
relic* The bars are concealed and only 
the plates and nuts at the top and bottom 
of the yoke indicate the "operation’' that 
K-has been performed on the 176-year-old 
^timbeili* to prevent their collapsing. The 
■ ■j steel bars will support a weight of 10,000 
''^pounds. The Liberty bell itself weighs 
but 2,080 pounds. 



Soat Cc^Hap^cd and Asafinbled j It Is Made 
and Shapii^ Eon an Qutboai'd Motor 

PORTABLE TWO-SECTION BOAT 
IS MADE OF STEEL 

Consisting of two sections that are 
quickly joined together, a portable steely 
boat* designed by a western man* is easily, 
-transported by auto for camping and fish- 
ing trips. It is safe and light in weight, 
yet strong and well adapted for the use of 
'an outboard motor. 



J PRINTING BY VOICE ACHIEVED 
^ ^ BY TALKIE-TYPESETTER 

^ Substituting the human voice and a roll 
of movie film for the linotype is the object 
of the talkie-typesetter, development of' 
which has been announced, A working^ 
model intended to further eliminate the 
^ human element In printing, is now in oper- 
ation, Copy is read into the machine, 
each word being spelled out. and the voice 
^s recorded on the moving reel in the type 
whicli has been adjusted to the par- 

J ticular type face svanted. Disks similar 
to those ii.sed in dictating machines alsj 
-^may be run off in the device, enabling the 
reporter to read Ivis own story into the 
disk* Heads and subheads are read with 
the story and type is adjusted to fit them. 



A Steel Bactibotie E&r tht Libcrty^Bell Yoke; PhotO' 
Didgram Shows Where Braces Are InetaUed 







t U.«Tt ZUX-’L. 
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A MODERN Ji)ve is 
Frank W. I'eek. Jr., 

wlio^e recent spectacular 
aclnevemeius in llic mas- 
tery nf lij[Thtnitii; prolj- 
]em> have createtl a pro- 
foiiTid stir anrl j^ained hiiti 
the distmction of bcins^ 
one of the worltlhi oiit- 
sUtuiin*: anthm-illes on 
ttiis suliject. 

This modest, nnas&um- 
?nj^ electncal engineer 
actually forges 5^000, 000- 
volt bolts of lightning, makes them sit 
for their photographs, takes fingerprints 
of tliem, shoots them at objects whidi he 
wishes to destroy, or at apparatus which 
he wants to test as to its resistance to 
natural iightning, and otherwise juggles 
them and toys with them at will. 

As long ago as 1923, he was carrying on 
extensive research work wdtli voltages up 
to 2,(KX1,000, high enough to make the lay- 
man shuflder and to cause the electrical 
world to sft lip and take notice. But in 
1927 he became dissatisfied with such a 
^'weak” plaything. It did not serve his 
purpose adequately, and he applie<l him- 
self to the problem of developing a new 
type of artificial -lightning generator, with 
which he succeeded in obtaining dis- 
charges of 3,600,000 volts about a year ago. 
And now he has reached a nevv pinnacle 
of achievement by creating 5,000,000 volts 
of man-made lightning. 

That is the maximum voltage directly 
generated, but by applying it to a trans- 
mission line, 10 , 000 .tx )0 volts, or one-tenth 
the voltage of natural lightning, has been 
measured, the result, Mr, Peek explained, 



WLllioiiih-of-a-Sec&nd Cfimern. 
in Tftkin;g Phocogfapti-s 4, 
Lightnltig Flash'C^ 



of rejection, and consequent doubling, of 
the 5.1Xl0.tXXl-volt impulse on reaching the 
end of the line. In this respect the voltage 
might be likened to a water wave striking 
a ivall and doubling back on Itself. 

The laboratory where the 5, 000 ,000- volt 
artificial-lightning bolts are produced re- 
sembles a mammoth vault, being eighty- 
two feet wide, 121 feet long and sixty feet 
high. The lightning region is suiTouiided 
by a high iron fence, designed to-hold the 
power within bounds, and during the 
e.xperiments, the steel window shutters 
f'lre dosed and the electric lights turned 
off, making the place black as pitch, except 
when it is illuminated by the lightning 
Hashes. 

Your ear catches the sound of a low 
hum that rapidly groivs louder as the gen- 
erators are being charged, you see a tlash 
of intense blue between two shining brass 
sphere-s, and then hear a quick, tremen- 
dous liissing crash. You feet the hair on 
the back of your hand bristle during an 
instant of silence, and then, back from the 
surrounding walls, the rolling thunder 
echoes and re-echoes. Meanwhile you per- 
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Fiv« Millian Vo\t& R£pr<>s«tit«d in a Fla^li af Artificial Lightning; a. Double^ 
Kxposure Photograph; the Man Was Not Present as the Flash Jumped 

ceive a strong? smell of ozone in the air^ 
and you make up your mind to ^et 6ut of 
there as quickly as possible. However, 

Mr. Peek assures you^ there is really no 
darip-er of being struck. 

But how was the S.OOOnCXKl-volt ai tificial- 
lighttiing bolt produced, you wonder. 

To obtain this enormous voltage, now 
being studied by Peek and his associates 
in the riltsfield, Mass., liigb-voltage labo- 
ratory of the General Electric company, 
he devised a radically new method of link- 
ing lip generating units. This method^ 
be e?^plained. involves the use of four 
1 .250,000- volt generators in series, so ar- 
ranged that the voltages of all the gen- 
erators are added at the proper instant. 
Alternating-current voltage is applied 



directly to each unit geu’' 
erator, without use of 
rectifiers, and, at that in- 
stant on the crest of the 
wave when each unit Is 
charged to capacity, gap 
spark-overs lake place, 
connecting the generators 
in series and permitting 
the discharge to occur 
But you may be won- 
dering how the study of 
lightning can be of any 
practical value any%vay, 
and what ifr. Peek is go- 
ing to do with 5,000, OOt) 
volts of artificial light- 
ning now that he has it. 

^'Micliael Faraday, 
great English scientist, 
once gave a perfect an- 
swer to that/* he laughed, 
'^Faraday was lecturing 
one day upon some new 
scientific discovery or 
other, which, to at least 
one woman among his 
listeners, seemed of no 
practical value. 

“*Mr. Faraday, whaPs 
the good of alt this?" she 
dcmandedp wiieii he had 
finished. And quick as a 
Hash Faraday replied: 

“ ‘Madam, what is the 
good of a new' -born 
baby?'” 

For the new-born babe 
may mean nothing to the world But, on 
tlie other hand, he might become a new 
Galileo^ a Newton, a Volta, or an Edison. 

And the new-born baby of the lightning 
laboratory, with a 5,0CX>,(M]0-volt punch, is 
destined to play an important role in the 
development of electrical engineering, Mr. 
Peek predicts, 

"With the increased voltage now avail- 
able in the laboratory, it becomes possible 
for electrical engineers to approximate 
more closely the effects of natural light- 
ning,” he stated. **And while we realize, 
of course, that we still have a lot to learn 
about lightning, we may now say that at 
least It is on an engineering basis. In 
other words, it is no longer in the realm 
of the ^medicine man/ 



Portable lirpuke Generator for Applying Stirj^e Vpltfige tp Transmissioti Lines, Part of tW E<iuipmefLt Used 

in Studying Lffe»ct of Lightning Striking Wires 




"Evt-ry once in a while somebody asks 
me if T'ni ti'vitig^ to find out how to har- 
ness natural lightning and utilize it^s en- 
ergVj” he went on. “But that wouldn’t 
pay. What we are really trying to do is 
rob it of its destructive powder, or tame it^ 
ill lather words. ■ ' 

^ “Lightning ts an unordcrly^ predatory 
form of electricityr dangerous not because 
of its enormous energy, but because of its 
enormous power and '^fliglity’ liabits. 

“The distinction between energy and 
power is that energy is measured in kilo- 
watLseconds or kilowatt-honrs, while 
power is measured in kilowatts. Kilo- 
watts measure the rate at which work is 
being donen 

'^To give you a concrete example; if all 
the energy of a severe lightning stroke 
could be put into a storage battery* it 
would carry an electric automobile aliout 
five miles or operate an electric iron for 
Only a day. But since this energy is dis- 
sipated in a few millionths of a second in 
a limited space, the effect is a terrific ex- 
plosion, and the power is millions of kilo- 
watts* though tlte kilowatt-seconds or 
hours are small. 

“Study of lightning is of considerable 
practical engineering importance because 



an exact knowdedge of its characteristics 
will make it possible to protect liumaii life, 
homes and other buildings, powder maga- 
zines, gasoline and oil tanks, high chim- 
neys, transmission lines and all electrical 
apparatus against it. Also it is of scien- 
tific importance because there is manifest 
in the flash the dynamic effect of the elec- 
trons and Ions, the elemental bricks of 
which it is believed all matter is made, 

“Tlie best way to make such a study is 
by observation of natural ligbtning In the 
field and artificial lightning in the labora- 
tory. By means of artificial lightning* 
knowledge can be gained in a few months 
that would take years to gain in the field, 
because laboratory discharges can be re- 
peated as desired* while It may Ite neces- 
sary to wait years for a natural discharge 
at any given place. 

“The lightning generator has been of 
considerable value in gaining a knowledge 
of natural lightning. It has afforded a 
means of finding the best insnlations to 
withstand lightning, as well as the best 
way to design transformers, insulators and 
lightning arresters. 

“Incidentally, the protection of build- 
ings by lightning rods has been investi- 
gated. and it has been determined that the 
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Applying Surges an TransmisttoTi Line M4 b«,, m 

Study'ing the EiTc^tB of Hr^h VqU^E^ 



H' 

■^ HORIZONTAL RAINBOW 

EXPLAINED BY OIL ^ 

Rainbows that seem to lie horl- ^ 
zontally upon llie surface of wa-'^ 
ter are occasionally seen, sonie-^ 
times ill chisters, one behiiid the ^ 
other. Dr. \V■^JJ ^I^m pll^eys^ ot ^ 
the weatherliureau, explains these 
phenomena are^Htje to a layer 
small drops tliat are resting on the^ 
surface of the main body o! wa- 
ter but prevented from 
into it by a thin film of oib ^ 

sun h back of the observer and \ 
the rays of light are refracted to ^ 
his eyes by tlie tiny drops* If the^^ 
sun is overhead^ the liorizoiitaL^ 
bow appears as a circle. If lowefj 
tlie bow takes tbe form of an V 
ellipse. At an angle of forty-two ^ 
degrees above tlie horizon, the 
sun causes the bow to desciibe'X 
a parabola* while at a lower angle ^ 
of the suUj it is a hypeibola* Thm > 
cluster of several bowSj seen only ^ 
rarely* is formed by retlections ' 
from the actual surface of the 
water, as the sheet of droplets 
may not be quite in contact wdth 
water surface. These peculiar Tiows 



lightning rod is of real value in prevent- the 
ing or limiting damage when a building is are most 
struck. }^J 

"‘The fields in which the new high NICHE O 

age will be fmplo>ed esperin.emally are jj^^PS SAVE SPACE 

yet to be determined, Mr. Peek con- ^ 

tinned, *1>ut it will be used in the LirJ?^ Telephones are kept neatly out of the 
thcr research being conducted in tli^ ^^vay, but in conveni 
study of natural lightning, its etTects by installing them 

electrical generating and transmission ap- ^in niches cut into 
and ways of protecting sucfe\^ the wall. A unit 



par at us. 



of a tilelike 
siihstaiice, is artis- 
tically decorated 
and has space for 
the directorv as 



apparatus from tiamage by lightning. 

*Tn the early days of electricity generat- 
ing stations often were crippled 
lUunderstorms, and most bouses had com 
bination gas and electric fixtures, and 
sibly also a supply of oil lamps and caiW__jweIl as the instru 
dies* for emergencies. ment stand and 

**But such provisions are hardly neccs-^-^the bell-box coti- 
sary today, for engineering investigatioiiB 
liave shown how to build lightning arrest- 
ers that will protect equipment against 
surges by lightning. And the work that 
is being Carried on today is 
nearer that day when interruptions will 
be even more infrequent.” 



Each niche 
mplete unit 
and is installed 

ly by cutting a hole in the walk The 
erial is furnished in polychrome tints. 



ilAmber is pine-tree resin in fossil form. 



/ ARCHITECTURAL DECORATING CO.^ ^ 



V fi J. ttAKN* Mahaoeh 

aSa-3Q.2 W. I«JCKERSCN &TREET 
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KeT)«arsing a Part for the Talkies on a Skeleton Set. Which Has Been Developed to Remove from the Expen- 
sive Sound Stage the Long Periods Given to ReheaisaEs 



CHALK MARKS ON FLOOR CUT 
COST OF TALKIES 



nitrojren oxide, were at least two of the 



Skeleton sets for the rehearsal of parts 
in talking pictures have been developed in 
Hollvwood* to allow the permanent sound 
stage to be given over entirely to the cur- 
rent productSont thus reducing overhead 
expense involved in turning the sound 
stage over to rehearsals. The skeleton 



gases chiefly responsible for the deaths in 
the Cleveland tragedy, according to explo- 
sive experts. The brownish color of the 
fumes was due to the presence of the nitro- 
gen oxide. The films that exploded were 
chiefly of a cellulose-nitrate variety. Fliis 



material contain? relatively large quanti- 



ties of carhoti and produces volumes 
of carbon monoxide wlien it burns under 



stage, in general outline, is similar tfi tj^e ^ insiithcient supply of air. Nitrate 



lilins, 



permanent Stage, but doors, windows, stair- 
ways and furniture are simpU' indicated by 
chalk lilies on tlio jloors. 



SAFER X-RAY FILMS TO REDUCE - 
EXPLOSION HAZARDS f 



Less inflammable X-ray films and better 
inetliods of storing them are seen as some 
of the immediate results of the recent hos- 
pital disaster in Cleveland, where many 
persons were killed by inlialiiig poison 
gases given off from tjurning films. Carbon 
monoxide, the colorless, odorless gas given 



if confined ami allowed to grow old^ are 
liable to spontaneous cotnbustion- The 

stocl; of such nhn ts ihe same siilistii!ic& hs 

smokeless powder, slicks of which can he 
burned without an explosion it only small 
quantities are used and in the open air. 
Films made of a cellulose-acetate base are 
slow-burning and difbcult to ignite. 



U^Those wishing further Information on 
anything described in the editorial pages 
can olitain it hy addressing Bureau of lii- 
forinatioiit Popular ileclianic? MagaKine, 
Send no stamps; the service 



off by the exhaust from aut(jj engines, and 



Chicago, 
is free. 
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^ CAN MEASURES 

TO MAKE BETTER COFFEE 



. : ROPULAR 

U Cu\ V j L I ’ (ft 
EASURES AS PTPOUfeS ' 



feet, a phenomenon experseticed here. A 
short-wave transmitter mig^ht be operated 
in New York cityt for instaiicen and re- 
ceived with great volume and clarity in 
Australia, but might be unheard 500 miles 
from New York. Instances similar to this 
have been noted during communications 
with the Byrd expedition in the Antarctic. 
Short-wave tnessages have been received 
clearly there from New York, but were 
inaudible on sets close to the transmitter. 
On Mars, Mr* Hidburt bdieves, the skip- 
distance effects are such that short-wave 
Sets very likely are not used, Conditions 
here are such that waves longer than about 
100 meters will not penetrate the earth’s 
atmosphere, hence a short wavelength 
would have to be used in talking to Mars, 
but the probabiltty is against its register- 
ing there because no set would be able to 
receiv'e it* 



Drawings Showing Coffee Containiir That Measures 
Out Proper Quantity to Usa in Percolator 



Using ihe right quantity is essential to 
good coffee making, and this detail has 
been simplified by means of a cEin that 
measures as it pours. By using one side 
of the spout, a tahlespoonful is obtained, 
and from the other side, a teaspoonful. 
It is not necessary to remove the hcl of 
the can except for refilling, and as a con- 
sequence the coffee will be kept in better 
condition. 



AUTOS TESTED IN WIND TUNNEL 
, , w TO IMPROVE DESIGN 

^ How automobiles may be designed to 
decrease the wind resistance, and thus ef- 
fect a saving in fuel with the possibility 
of greater speed, is shown in the wind 
tunnel at the bureau of standards. Model 
planes have been tested here for some 
time, to discover how the real ships will 
behave in the air, but recently similar ex- 
periments with small automobiles have 
been made, the increased importance of 
speed tending to place greater emphasis 
desigin Wind velocities as high as 130 






MARS IS FOUND BEYOND REACH 
1 , OF RADIO MESSAGES 

" 'Radio communication with Mars is con- 
sidered unlikely, in the opinion o f E, O . 

Hulburt, of tlie naval research laboratory, 
b^eSdse of atmosphenc condhr^tia on^the*^ 
planet and because of certain limitations 
there. The gist of the situation, as he sees ’ 
it, is that the short waves which we 
transmit to penetrate our atmosphere, 
they did reach Mars^ would probably find 
no receiver for them, since the Martians 
if they have radio sets^ very likely have 
gone in for those using long waves. The-w 
reason for this, Mr. Hulburt explained. Is ^iniles an hour are created in the tunnel, 
tliat short-wave broadcasting or receiving o3and the resistance of the tiny models is 
on Mars would be greatly hampered by quickly determined wdth the aid of exact 
what is known as the “skip distance” ef- instruments. 



Autom<>biie far Twt in Wind TunntI, 

to Demonstrate Effectiveness of StTeamlinc Design 
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Aula Eemj^ Drivsn upon the special Ferry That Carries Seireral Cars at 
Time pnd Worry with lt» Wide Entrance and i 



tid i&aves the Drivers 










SPECIAL FERRY FOR MOTOR CARS 
GARRIES HUNDREDS DAILY 



to almost any slot machine* He contem- 
plated having' the ""robot'' say "Stop, 
Thief,” or ‘"Arrest That Man,” but de- 
x^utontobiles are transported from_Eiila 'a cider] that this would be unjust to persons 



borne to Portsmouth, in a special 

ferry whiclWia^^'TTtrge capacity and has 
been built to simplify the task of loading 
and unloading the cars. There is ample 
parking space on the deck, and wide drive^ 
ways from the dock aid the drivers. Hun- 
dreds of cars are ferried in this craft daily. 



who innocently deposited bad coins* 



SLOT MACHINE THAT SPEAKS. 
RESISTS BAD COINS 

“Please use good coins only,” These 
wordSj spoken distinctly by a hidden voice, 
admonish anyone dropping wooden nick- 
els, slugs or other spu- 
rious coins in a slot 
machine recently intro- 
duced, The secret is an 
electrical arrangement 
by which the slug H 
ejected and at the same 
time a record is auto- 
matically switched on 
to reprimand the of- 
fender in a loud voice 
that can be heard a con- 
siderable distance. Ac- 
cording to the inventor, 
the f^evice is adaptable 



FOOTBALL MEN BUCK SPRINGS 
FOR LINE PRACTICE 

Linesmen on the University of NebrasJ^ 
foothall team practice againsmummy op- 
ponents in the form of padded wooden 
frames and springs, to develop skill at 
plunging and other maneuvers. Coach 
B. F* ^akfis. calls the apparatus, w 
heHifvented, the "Biff’em machine,^' 
declares that it gives candidates a thorough 
workout and conserves human material* 






y - r~ ^ 4 ^ ' ihddlAlXIQ hi itl 

C#u C<tTt4 i ^ 



Paddtd Springs and S^ap Iron Takt the Place of Huttian Players in For- 
niahing Oppo|fient| for Line Candidatca no Football Team 
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powered transmtssion 
lines crossed at the re- 
ceiving station, they did 
not greatly interfere. 



CEDAR WON'T KILL 
^ MOTHS 

^Clothes chests 



con- 

structed ent rely of prop- 
dried three^quarter- 
inch red-cedar heartwood 
will protect clothing from 
moths, only if the older 
worms are removed be- 
fore the garments are 
stored, the hnreaji_gi.j^- 
tomology has ^termined. 

^ Such cTi^s will not kill 

the adult moths, the 
older worms, or the pupie, 
nor will they prevent eggs 
from hatching, but the young larva; arfr 
killed if the grown motlis have been re-> 
moved by brushing, sunning, fumigation 
or dry cleaning. The mere odor of cedar, 
it was decided, will not kill the larvae. 



Tfaiisrffli'tter and Part (tt the Ra- 
diO'Cantrol Apparatus as In&taU«d 
on a Moving T^aia 



RADIOPHONE SERVICE ON TRAIN 
LATEST TRAVEL LUXURY 



Two-way conversation by radio tele- 
phone from a moving train to a distant 
citv, was successful! V accomplished re- 



sw^ftfv Ci^'EflW. 



iTWTjRl'tft^iwvtr 



Drawing t>( the Atitomatk S-park-CantiolUnf Unit, 
^ Which Prevents Mpy^ir frnny' BacMFiring 







Locikmg Dawn What la Claimed to Be the World^i Longest Canal Lade, IJSO Fwt in Length and Eighty 
FMt Wide; It la One Unit in the Sfj-Faot Lift of the Wcllan^ Canal 



By EARLE W. GAGl^ 



T ONG before the dawn of the cement 
era, bold voya'^eurs, seeking a short 
route to China, visualised the inland seas 
of America linked with tlie Atlantic, as 
one oontiniioiis waterway route, These 
men of the si^^teent]l and seventeenth cen- 
turieSf unlieralded by radio, un welcomed 
save by the few wandering savages, found 
their crude birch-bark canoes stopped In 
their progress by the projecting Niagara 
peninsiiia. 

Today the genius of the liuilder, wlio 
has shaped and fashioned time-defying 
cement into a ship canal, thus creating 
one of the masterpieces of modern engi- 
neering, has at last brought to life the 
<lream of the adventurers* For the new 
Welland ship canal, cutting a twenty-five- 
mile slice straight across Niagara penin- 
sula. in Ontario, is nothing short of a nioti- 
ument to whicli future generations will 
point with pride* Projected by the Cana- 
<liaii government, at a cost of $120,000,000, 
this ship canal is an achievement which 




compares with any, and surpasses fUi 
world-famous canals. With its opening, 
the longest, deepest-draft "lakers/" giant 
60n-foot grain ships, may steam from the 
head of the Great Lakes to the St, Law- 
rence* The canal has seven giant locks, 
e,ach of which has a depth of forty-sijc and 
one-half feet, thus offsietting the 32S^- 
foot difference in level between Lake Erie 
and Lake Ontario. Tt Is 2fX> feet wide at 
tlie bottom, and vessels of thirty-foot draft 
may pass through it ; by simply dredging 
out the bed, this depth may be increased 
at any time to meet future demands. 

7’ he canal has been divided into eight 
sections, the first hegi lining at the Port 
Weller terminal* cm Lake Ontario. At this 
point, an artificial harbor was constructed, 
with two embankments extending out into 
the take for a distance of one and a half 
miles, A concrete superstructure pro- 
tects the entrance* which is 400 feet wide 
and broadens to a bottom width of SOO 
feet, providing ISO acres of water. 
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Qnt of th-Q Xiift Bridges Spanning the C^nal^ As It App’Cai^ When Raised to Permit a Lake Fr^iight^r to Poss 
Beneath; in the Bactgrpynd Are the Towers of an Electric Power Line 



At Port ColboniCj Lake Lne entrance to 
the canal, a breakwater to protect the en- 
trance was constructed by sinking giant re- 
inforced concretecribs ona prepared bottom 
and covering them with a heavy concrete 
superstructure^ Tliis is further protected 
by a heavy rock embankment* Tlie rein- 
forced-concrete cribs are 100 feet long fey 
thirty feet wide and vary in height from 
eighteen to thirty-one feet* They were 
constructed at Port Maitland, some twenty 
miles west of the canal, towed to location 
and sunk by opening valves In the bot- 
tom. To insure safe entrance to the pro- 
tected area, ships have the way lighted by 
a reinforced-concrete lighthouse, which 
stands at the south end of the break- 
’water. 

The lock structures, in which a fabrica 
tion of steel and concrete forms the walls, 
insuring durability and permanence, are 
really engineering achievements. The 
single locks have a length between gate 
pintles of 859 feet, giving a usable length 
of 800 feet. The side w^alls consist of con- 
crete monoliths, the greatest thickness of 
which IS forty-six feet at the base, stepped 
in toward the top to a width of sixteen 



feet. These walls contain various tunnels 
and passages near the top. and the main 
longitudinal culverts near the base. 

The twin locks are similar to those in 
use at the Panama canal. The Gatun 
locks have an eighty-five-foot lift, while 
those on the Welland canal have a lift of 
feet* These locks are 820 feet long 
and eighty feet wide. At the highest point 
in the lock walls, the huge structure towers 
more than 130 feet in the air. The giant 
gates, which control the flow of water 
and thus lift or lower the large ships, are 
among the largest In use. 

The projection of the canal called for 
rare engineering skill* The greater part 
of the lift over the Niagara escarpment 
occurred %vithin a comparatively short dis- 
tance. This necessitated excavating down 
to eighty feet, to bury the bottom of the 
locks ill the rock. The excavation was 
done in the dry, and protection to the 
bank was placed before the earth bank 
was cut and dredged away. The prism 
section of the canal allows for a bottom 
width of 200 feet, with suitable slopes pro- 
tected by concrete workt and a waterline 
width of 310 feet. 
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LATEST FLIGHT TOWARD SUN .. 

SETS NEW MARK 

OflicEal announcement was made Ve- 
cetitly that Lieut^ xA^pollo Soticek, of the 
navy, fiew nearer the s^TTThaiwny man 
cm record when he worked liis little plane 
>skyward over the naval air station last 
May. The bureau of stand ards, after cali- 
brating the barograph Lieutenant Soticek 
carrledp announced that the official alti- 
tude reached was 39,140 feet. This ex- 
ceeds the previous mark made by Lieut, 

C. C* Champion, who flew the same plane 
to a height of 38,418 feet in the summer of 
I9Z7. An Italian flyer bettered Lieutenant 
Champion's mark, but his feat was not rec- 
ognized officially, for it did not exceed the 
previous altitude by 100 meters. U f / 

DAY-AND-NIGHT AUTO SIGNAL 
PROMOTES DRIVING SAFETY 





Installed in the lower part of the rear 
u'itidow of the automobile, a direction sig- 
nal, operated by buttons on the steering 
wheel, plainly indicates to drivers behind, 
by day and by night, whether a right or 
left turn or a stop is to be made. A green- 
arrow signal flaslies for a right turn, a red 
for a left and a stop is designated by 
an amber-colored which is lighted 

with the action of the brake pedal 
lenses show no color except when the si 
nals are flashed. 




ffonDrinjf C{>turnbu9 at the Place *1 tts 
Huge ^latue Executed hy Mrs, H^rry Payne Whitney 



if' 



STATUE OF COLUMBUS MARKS 
SPOT OF HIS SAILING 

Palos, Spain, is now marked with a sev- 
enty-foot statue of Columbus to indicate 
the spot from which the discoverer sailed 
to find the *hiew wmrld." The figure stands 
on a base forty-four feet high and was 
executed by Mrs. Harry Payne Whitney. 



SHRIMP OFF ALASKAN COAST 
ENTER AMERICAN MARKET 



xfC ^ 



Alaska has entered into active competi- 
tion for the American market for shrimp, 
jiUhough clinging to catching appliances 
that are considered antiquated elsewhere. 
'I'he catch at present amounts to about 
SOO.tXX) pounds of meat, valued at $200,000, 
and most of the sliellfish are taken with 
the old trawling devices, because the great 
depth from which most of the catch is ob- 
tained makes impracticable tite Chinese 
bag nets and traps, and the cast nets and 
seines used in San Francisco bay. 



SieuAl as It App«$r9 in the Rear Auto Window, And 
the Control buttons on the Steering Wheel 




€i nk made from straw was used recently 
in printing a newspaper. 
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Air Springs as Ad^ptcul to Tractor Seat and Auto 
Chassis ; the Flexible Casing Contains an Inner Tube 



AIS SPRINGS ON RIDING SEAT 
HELP PROMOTE COMFORT 

Air springs, intended to Lake the place 
of steel ones on any riding device, have 
been devised by a western company. The 
spring consists of an ii;iner tube and an 
outer flexible casing, built like a pneii- 
nicitic tire, tlie action being improved by 
the use of a deformer. According to the 
mamifeictiirers, the springs can easily be 
ada]3ted to the weight of the ttjarl carried, 
whether it be an infant in a carriage or a 
loa<! of passengers in a 
Pullman car. Twelve of 
i-liese springs would be 
siifllcient to support a 
railroad car. it is said* 

According to reports, the 
units are especially suit- 
able for farm tractors 
and other vehicles wliere 
fatigue is often induced 
by the uncomfortalsle 
seats usually provided. 

Fastenings are provide<I 
so that a seat attached to 
the pneumatic spring al- 
ways moves verticaMy 
without side motion. 



ME«HANI«^y ^rk 

DflS-LUXE TRAIN IN AFRICA 
, , i HAS FLEXIBLE CARS 

,t-V 

Travelers in the Union of South Africa 
may rJow enjoy luxurious railroad accom- 
modations on a de-luxe train recently 
placed into service. One of the most con- 
spicuous features is that the coaches are 
flexible, that is, they have a joint in the 
body work over the center set of wheels* 
Frameless window's that slide in feltdined 
grooves and cannot rattle, telephones be- 
tween the cars on the train* shower 
baths and other comforts provided on the 
best trains of the world are included in 
the equipment, 

AUTO FINISH ON LOCOMOTIVE 
y T9 AID IN CLEANING 

Gleaming in a coat of dark-blue auto 
tiiiish and striped with aluminum paint, a 
locomotive, recently purchased by the 
Georgia Northern railway, has several in- 
terestmg'Tl^parttffies" fro the usual en- 
gine. The front number plate and the 
letters and other numbers are chroniium- 
plateci, while the machinery parts and cyl- 
inder-head covers are of polished steel* 
Bands of monel metal surround the boiler 
jacket, sand boxes and the steam dome* 
Welding replaces riveting on several of 
the parts, to simplify repairs and to give 
increased strength. The locomotive is to 
be used for freight duty and, with its 
tender, weighs 165 tons. Another inter- 
esting unit employed by this railroad is 
the automobile car with flanged wheels 
and cowcatcher at the front* 
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Students {a Miattii High School BiiildinE Bo^t uoder DlrectloTi of Craftaman'; CI^ssm. m Thi:a School 

Constructed Three Yachts during the Recent Year 



SCHOOLTEACHES BOATBUILDING 
TO BOY CRAFTSMEN 

Un<ler the direction "of % master lioat- 
builder, boys in the mamial-training de- 
partment of a Miami high ^ chool are 
taught how to construct seagoing yacius 
and other craft. During the recent school 
year,^hree boats, valued at $48,000. were 
built by the young shipwrights from ma- 
terials furnished by the owners. The 
course in boatbuilding is part of the 
school^s cnrriculuni, and ihe cost is partly 
defrayed by the money derived from the 
customers. A fifty-foot cabin cruiser, 
powered with a 225-horsepower motor ; a 
fifty-four-foot raised-deck cabin cruiser 
for ocean trips, and one smaller boat were 
built during the past year. The boys are 
taught every step of the process, and many 
prefer to spend overtime in the school 
shops rather than engage in sports. 



RECOVER OIL-WELL DRILL BITS 
WITHOUT "FISHING”^/ [ 

To eliminate the costly process of **fish- 
ing” for broken oil-drliJ bits and pipe when 
breakages occur iit sinking wells, a Cali- 
fornia invent 9 j:-has devised a special socket 
and caljle^^tachment. It is fixed to the 

U.V J 



drill *bit in such a way that, should the 
bit break, it could be -pulled up with the 
pipe aiKl not fail into the hole. Operators 
sometimes spend $1,000 or more in ^"fish- 
ing" for broken bits, and occasionally, 
when the part cannot be found, another 
hole has to be started. 



RUBBER CAPS FOR BOTTLES 

^ 4^sed repeatedly 




Made 

bottle 



of a durai>le rubber compound, 
now on the market are easily 
put on or removed 
and may be yn- 
ployed repeatedly, ■ 

To put them on, 
the rubber Is mois- 
tened iind the cap 
fitted over the top 
of the bottle on 
one side. By press- 
ing down with the 
thumb* the cap is 
forced into place 
and becomes fas- 
tened with a click- 
ing sound that 
tells it is tight To remove the cap. sim- 
ply press upw'ard with both thumbs. This 
forces the rubber away from the glass:^.^ 

tf . : : .r' ■ {7 M / 1^^-4 X 
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CIotlie^'Dryinc Rack Airtached! to Cfiilmg' oi Kitchen 
where It la Out of the Way 



CLOTHES DRIER ON CEILING 
SAVES ROOM SPACE 

For flryirag dotFes^ a. lightweight frame, 
that may be lowered for hanging the gar- 
ments and then raised otit of ihe way, \s 
sui^pendecl from the ceiling to save space. 
It rests where the greatest benefit is oh- 
tattled from the warm air. 



M K ( IT A N I C S 

fixed white shaft of 4,000.000 candlepower 
points the way to the Buffalo airport. Sur- 
mounting the ensemble of light Is a 10,- 
(KK),000 candlepower aerial beacon tracing 
a red halo through the night skies every 
thirty seconds. The engineers obtained 
the effects by employing simultaneously 
three methods of exterior illumination, us- 
ing floodlights for the terraces, tube lights 
for the tower and fixed and rotating aerial 
beacons at the top. The red and blue 
fl^>f dlights are not dimmed, thus allowing 
various combinatiems of color as the white 
lights blaze forth. If one lamp fails, an- 
other is switched Into operation. 



OUTBOARD MOTORBOATCRtHSER 
^ HAS MANY LUXURIES 

ronveniences of larger and more elabo- 
rate craft are afforded in a twenty-one- 
font cruiser, powered by an outboard mo- 
tor and with a draft of less than six inches, 
so that it can be operated in shallow wa- 
ter, There are sleeping accommodations 
ftm four persons, comfortable seats and 
tables, a cooking galley, lavatory and other 
features generally associated with much 
larger craft. The boat develops a speed 
of twenty miles an hour and will run 
twelve miles on a gallon of gasoline. 
There is storage space for extra supplies 
of fuel. A special feature of the boat is 
the composition rubber material on the 
bottom. According to reports, tests have 
shown that, although the hull may he 
stove in, the rubber material remains uii“ 
Iwoken and water-tight. 



oil 



CHANGING LIGHTS TURN TOWER 
"llNTO FOUNTAIN OF COLOR 



Constantly changing floodlights along 
with tube lights and aerial beacons trans- 
form the tweiity-eiglu -story Rand building 
ill Buffalo into a fountain of color by 
night. The symphony in lighting begins 
at the eighteenth floor w'iih floodlights, 
running the gamut from blue to ivory and 
hack every four minutes. At the twen- 
ty-third floor, w here a second terrace be- 
gins, floodlights changing from red to 
white every two minutes iSluminaie the 
hiiikling to tlte roof. A forty-foot steel 
tower surmounting the second terrace is 
ablaze with tubes of (iery red light, and 
atop the tower, 425 feet above the street, a 





Drawing?} of the Outboard Motor Cruisi(.T to Show Its 
Roomy Aceom^oditioiia and Conveniences 
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DETECTIVES’ TOOL KIT TO HELP TRAP CRIMINALS 




Diitectiv<?s' Implements and; the Kit as C'3t' 

Tied tq the Scene of & Clime 

Members of the homicide stj^ttads of New 
A' orb's police depart metit have been 
equipped with kits of especial tools to aid 
litem in trapping crTininals and solving 
crimes. The outfit iticliide>i a niagnitying 
glass,, a rtasldighl that can he operated 
comimiously for seven hours without re- 
newing the batteries, a tape measure, cali- 
pers and a set of lest tulses for preserving 
samples of hair, etc, The kit also bolds 
a fingerprintitig set with a Idowgun for 
applying powtler. rubtjer gloves, a saw, 
tweezers, hammer and chiseh, a special 
'I ronlj] e-finding" Hashliglii on a lanyard, 
paper, twine, colored crayons am! a sten- 
ographers" notebook. All these implex 
ments are lilted in a case which the deiec- 
tnes carry wiih tliem xvhen sent to the 
scene of a serious crime, 

bivery criniinal ’ investigation presents 
<HfTerent proltlems and there is no fore- 
telling wlieii use will liave to he made of 
the special tools. For Enstance, if bullets 
have to lie dislodged from a wall, the ham- 
mer and chisel are put into service. Rub- 
ber ghnes are needed in handlinig electric 
wires, and tlie mirror has many nse,s. 
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Working im Airplane That I& to Be Propelled by 
Pockets, a Syetcm Developed by Fritz Von Opel 

ROCKETS AS MOTOR SUBSTITUTE 
TO PROPEL AIRPLANE 

Havinf; denimisitrated tliat rockets will 
run automobiles and motorcycles. Fritz 
Von Ope l, Ge rman s|jorlsnian. is plan- 
nln^Tb apply the principle to operating an 
airplane. A special ship has been con- 
structed for the tests, at Gricshcitn, Ger- 
mati\% Greater speed than is possible 
with ordinary motors is anticipated from 
this new development. 






COMBINATION AUTO AND BOAT 
DEVELOPS HIGH SPEED 

\ Adapted to travel on land or water with 
^carctely any alterations, a combination 
^iitomnbile and boat developed by an 



Mon. 



inventor has attracted wide atten^ 
It is built of rust-resisting steel, 
s hut 3.200 pounds fully equipped, 
said to develop a speed of seventy- 
ve miles an hour on land and twenty- 
in the water. Air tanks in the front 
and on the sides+ keep the car from sink- 



jr St«l-Body Auto That Also Operates as a BtKat; the Propeller Is Visible to 

the Right of the Rear Whed 



HAMMER BLOWS THAT MENACE 
j;|BR!DGES ARE MEASURED 

Measuring the hammer blows tn dieted 
on railroad bridges by the wheels in each 
revolution, discloses, according to a bridge- 
stress coni mittee appointed by the •firitis+r' 
gov^TmiieiifTTbat the impact force may be 
as much as twice tlie normal weight of the 
engine on each axle. The blow, which 
comes with each full turn of the revolv- 
ing and reciprocating connections to the 
driving wheels, is not felt by the engine, 
l^ecause the counterbalances of the con- 
necting rods eUminate it, so that the loco- 
motive rolls smoothly forward, but the 
lialancing fails to protect the track. The 
committee set up electrical recording in- 
struments on fifty-tn'o English bridges^ 
w'itli: spans ranging from sixteen to 345 
feet, and sent thirty-nine different types of 
locomotives across them at speeds rang- 
ing up to seventy miles an hour. The 
“deliectograph" records showed the differ- 
ence betw'een steam locomotives, with 
their reciprocating parts, and electric lo- 
comotives, wliich have none. In each 
case, a curved line indicated the deflection 
of the bridge under the weight, but, with 
the steam locomotive, a second pen 
showed a series of waves, due to the mo- 
mentary change in pressure of the wheels 
in each revolution. A rofi attached to the 
wheels scraped a trough of clay at each 
revolution, and furnished a check on the 
pen record, to show that the waves cor- 
responded to the pounding of the descend- 
ing rods. The recorits of a steam and an 
electric locomotive are 
shown in the insert 
at the bottom of 
tbe artist’s drawing on 
the opposite page. The 
swaying of locomotives, 
produced w^hen tlie coun- 
terweights are not in the 
same plane as the connec- 
tions they balance, w^as 
also studied. 



iug when it is used as a boat, and the 
propeller Is attaclied at the rear, where it 
does not interfere with the operation of 
the machine as an automobile. Seven 
persons can be accommodated in the 
roomy body. 
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HOW MUCH DOES A STEEL RAILROAD BRIDGE BEND? 
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Eiigjn«ers with App9ralu& Used Tor Measuring tti? Str^^ 

It at Nearly Seventy an Hotiri Every Strain 



on a Bridge Span as a LocomnciVt Thunders across 
Is Recorded by Electrical Instruments 
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CflurEwy TiH'pertil W*t ^^Ll;euJl^ 

Undfr Bambardiucnt from German PLane^, th« British Submarine **C-ZS‘* Limps Slowly ALon^; Strilcmg^ 

Photograph of & Tbrilting War Incident Just Revtaled 



A striliing: pliotograph^ recently releasetJ 
from the secret archives of t!ie Germnn 
government, tells the thrilling story of a 
war-time encounter between two British 
stthmartnes at sea and a flotilla of enemy 
seaplanes off Harwich, on the North sea, 
England. For over eleven years the secret 
has been kept from the knowledge of 
British and German people. One morning 
in July. I91S, the British submarine "C-25"' 
began a patrol of the Flanders coasts oc- 
cupied by the enemy. Coming to the 
surface^ her commander. Lieutenant Bell, 
hastily called up his second in command 
to have a look at five enemy seaplanes. 

Cobb, the second In command, sprang 
up the ladder to the hatch and was about 
to step out on the deck when he heard his 
chief shout an order to dive.. All main 
ballasts were flooded and full speed ahead 
telegraphed to the engine room. But be- 
fore the orders could be carried out, there 
was a tearing crash and dense fumes arose 
from the deck. Two bombs had hit the 
casing. An inrush of water into the pres- 
sure hull forced the commander to coun- 
termand the order to dive. Then the 
enemy seaplan^ sw^ept down again. 

Lieutenant Cobb went to the conning 
tower and found his chief and four others 



dead on the bridge. Followed a succe.s- 
sion of tearing and rending craslies, as the 
seaplanes, circling overhead, rained down 
a hail of bombs and explosive bullets. 
The projectiles hit the water all round the 
helpl ess submarine. Her rudder was 
smashed, compasses wrecke<i, and her 
bridge was seething in a dense cloud of 
steam hissing from a holed exhaust while 
she was trying to forge ahead on the gas 
engines. The crew' plugged up the holes 
with their clothing and began desperate 
efforts to pump the bilges in order to re- 
main afloat. The bombardment from 
above lasted for an hour, till, at 11 o'clock, 
a lull set in, and the British submarine 
opened her lower hatch. The action was 
spotted by an observer on a seaplane 
above, and at once t\vo seaplanes rushed 
to the attack. Quickly the hatch was shut, 
and another lull occurred, until about 
noon, another British submarine, “E-Sl,” 
was sighted. The disabled sub sent up 
Verey lights, and the "'E-5F’ went to her 
aid. A line was pul out, and the crippled 
submarine was about to be towed iti the 
direction of her base at Harwich, wheti 
once more the roar of wings was heard, 
and the enemy squadron of seaplanes were 
seen approaching to renew the battle. The 
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towline was at once cast off and ''E'5l” 
tlivetl for the bottom. Tliirty mimttes 
later she rose to the surface to find the at- 
tackers mere specks in the sky. Away 
on the horiioti there was the smoke of a 
destroyer, wirelessed for aid, and rushing: 
to the scene. In an hour, the British de- 
stroyer "Lurcher' came tip, took off all 
survivors and towed tlie crippled “C-2S” 
hack to harbor. 



WASHES FOR CITRUS FRUITS 
REDUCE DECAY LOSSES 

Various disinfectant washes have been 
tested by the bureau of plant_^Jjjduii-t-ry 
with a view to dever bp]r i|f^ ^practicable 
methods for eliminating an estimated loss 
of $100,000, or more, annually in the decay 
of citrus fruits while being shipped from 
California. The substances tried include 
borax, sodium bicarbonate and some of 
the strong alkalies. Treatment svith so- 
tllimi bicarbonate is reported to have pro- 
duced excellent results. 



BIG MAP SERVES AS CLOCK 
TO TELL WORLD TIME 2 Z 

Time for all parts of the world is quickly 
told by means of a map which has been 
placed near a subway station at Piccadilly, 
London. On the chart is a ruled band or 
gauge which Is moved opposite the loca- 
tion of the spot for which the correct time 
is sought and also gives the comparative 
hours for different cities of the world. 





Map with Sliding Indicator, by 
Told for Aay Part o( 



Can Be 




Rin^s Signal ta Prev^it Railroad CoUi$ion& 



ELECTRIC GUARD STOPS TRAINS 
TO PREVENT COLLISIONS 

To eliminate collisions, a Berlin railway 
has been testing an Italiaids invention in 
the form of an electric watchman that 
helps halt the train before an accident. 
The device is installed on the front of the 
locomotive and consists of a gong and a 
special light. Sliould the train approach 
within IjdOC feet of another, also equipped 
with the warning device, an electric cir- 
cuit would he closed, ringing the gong and 
causing the lights to flash as" warning to 
the engineer to stop his train. In the 
tests, a wdre was used to operate the alarm. 
It was stretched down the middle of the 
track, but the wire is to be eliminated in 
favor of the rails which will he charged to 
carry the current operating the signal. 



tr Popular Mechanics Magazine does not 
publish the name of the maker or seller of 
any device described in its pages, but this 
information is kept on file and will be fur- 
nished free upon application to our Bu- 
reau of Information, 






High Chnir, Rocker and Bed^ All in 
One Easily Adjusted Unit. Save 
Sp^ce in th<^ NunKirv; tlic Tdes Tn 
the Creation of » German Inventor 



Tomatoes Are Easily Sliced in 
Uiiiiorm ThicIciiEssos by Using 
This Holdnse. Which Also Pro- 
tects the Pangers 



Folding fCitchcn Table, Illustrated at Right and 
Above, Is of Metal! the Top Ta Enameled and 
the Iron Braces Prevent Wobbling i the Table Pita 
into a Space Three Inches Deep, and Is Also 
Adapted for Motor Trips, as It Occupies But 
Little Room in a Car 
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It Takes, the Heart Out of Grapc^ 
fruit; Thla Rotary Cutter of Stain-' 
h:ss Steei Also Squeezes tke Care 
Dry, to Help Save Juice 



The Chief Feature qf This Flower Holder Is 
That It Has a Lead Base, to Keep It from 
Sltppine: or Tipping Over; It Adapted Ea- 
pecially for Shallow Bowls and 
Low Centerpieces 



Emerg ettcy W a B h - 
ifigs Are Simplified 
with Metal Plunger 
Young Watnan 
Holds In Her Right 
Hand; at Its Tap. 
Is a Compression 
Air Valve, and as. 
It Ts Operated Up 
and Down. Air Bub- 
bles Are Ported 
throiteh Fabric. 
White Rings Bt Bot 
iutn of Bell Keep 
the Bubbles Moving 
Back and Forth 



Metal Clothesline Holder 
Keeps the 

and Cleon When Reeled 
In, Is Easily Attached 
and Allows Quick Tight- 
ening of the Line 
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FRONT-DRIVE AUTO DEVELOPS 
MORE SPEED AND POWER 

Speed of eighty to 100 mites an hotir 
with a safety speed around corners ot forty- 



CIdA^ ta Ehfr Groand, 
Indicated by tht Compar- 
ative Height of the Young 
WDttiari4 Thii Front- Drive 
Auto Develops High Speed 



ICS 



Sotne authorities a^ert that there 
are but three of these coinV in existence, 
and that one ot them is now\n the posses- 
sion of the government The bank of 
New \ ork is In possession of two interest- 
ing coins, respectively 
called the “sundiar or 
“'Mijid Your Business" 
cent and the “Ring" cent. 
Both were coined in the 
city of New York In 1787, 
and their appearance was 
heralded with joy by the 
papers of the time as a 
means of ^Treedom from 









five miles an lionr is claimed for a front- 
drive automobile recently introduced* Its 
eight-cylinder motor is reversed on the 
chassis and power is applied directly to the 
front wheels by a short driveshaft iisi ng 
four universal joints. The car weighs 
2,500 pounds^ its highest point is hut five 
feet above ground and it has a wheelbase 
of TiO inches. All the mechanism, except 
the rear w'heels, is in front of the driver. 



PENNIES LOST IN SINGLE YEAR 
TOTAL SMALL FORTUNE 



os-i; 



is estimated that from 5,000,000 to 
10,000,000 one-cent pieces disappear annu- 
ally* The penny is the favorite coin of 
many business enterprises and to supply 
the demand, the government mints three 
and three-quarter billions of them every 
year. Because of their slight value, they 
are not counterfeited. Possession of even 
one of the silver dollars of 1804 would net 
the owner a neat sum. The government 
coined 80,000 of these dollars, sent them 
to the paymaster of the United States fleet 
oflf Tripoli, where trouble w^as brewing 
with the Barbary stales, and few of the 
coins ever returned to this country. Most 
of them were traded by tlie sailors to the 
Bedouins for supplies. Some time ago, a 
bank in Boston paid $2,000 for one of the 
1804 dollars. One of the rarest of the 
United States coins is the half eagle of 
I798j made at the first mint in Philadel- 
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the impositions of the light-weight British 
halfpence.” 



SAFETY IN FLYING IS SHOWN 
INSURANCE POLICIES 

That there is much less risk in aviation 
than in the early days of flying is shown 
by the deletion of anti-air-travel clauses 
from many insurance policies. Out of 
fifty leading insurance companies, forty- 
two no longer include the clause or have 
modified it in such a way that payments 
are authorized even in the case of an air 
accident or fatality* At the same time, 
there has been a marked reduction in the 
rates charged for special aviation policies* 



CCalif. 
in this 



rnia and Florida are the only states 
untry where nutmeg trees grow. 













WIND BLOWS TONS OF DUST 
TWO THOUSAND MILESn ^ 7 1 

Several tons of dust from Australia, siin- 
pemie<l in the air, were Mown more than 
2^fXX) miles and deposited in the South Is- 
land of New Zealand, not long ago, A 
great pEirt of the journey was made over 
water. The phenomenon was not unusual 
ill itself, as similar happenings have been 
recorded before^ but tlie volume and the 
area covered were unusually large. The 
dust was brought down by rains which 
were so discolored by the material that the 
jerseys of two teams of football ptayers, 
engaged in a match, could not be distin- 
guished because their contrasting colors 
were deleted l)y the muddy downpour. 
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EUctrk C^troi Attadted 



to the M o ti 0 n-P Lc t u.r « 
Cameri: tht Arrangcnimt 
pETmit!; the Operator to 
Conceal Himself 



STEEURUNG SAFETY LADDER 
EASILY TAKEN APART 

With steel rungs and an adjustable ex- 
tension that can be operated with one 
hand, a patented safety ladder now on the 
market is said to offer several distinct ad- 
vantages over the usual article* No screws 
or nails have been used, a locking device, 
operated by a spring, simpiilies the ad- 
justment of the extension, and the ladder 
can be taken apart in a ievs-^ seconds. It 
is light in weightnand built for long service. 



























REMOTE CONTROL FOR CAMERA 
AIDS “TRICK” PHOTOGRAPHER 

Remote control for the motion-picture 
camera, to help in taking pictures of birds 
or animals or in “trick” photography, has 
been introduced in the form of an elec- 
trical attachment easily operated and con- 
nected, A telegraph key cuts current from 
a f or U"- five- VO It radio battery to a magnet, 
releasing the button on the remote control 
for a single frame or for continual opera- 
tion. Each tap of the key exposes one 
frame of the film. 



Connecting, the Steel- Run^ S^ety Xr»dder Is Eatily 
Accoi^^piiihed by Manipulating Twa Finger Clasps 



JAIL SMUGGLING IS STOPPED 
BY CAGES OVER WlNDOWS;|^ C 

Steel cages of projecting bars outside 
each cell window have put a stop to the 
smuggling of saws and other articleji to 
prisoners in the Dallas cej4jjiW. T^xas, jail. 
Kather than dose the barretT’I^urrftxrffS To 
prevent the prisoners from obtaining arti- 
cles by making ropes of bed clothing and 
dangling tliein outside for confederates, 
the authorities spent $15, (MX) in erecting 
steel cages about each window, extending 
outward from the window about four feet, 
thus making such smuggling impossible. 



eWrite our Bureau of Information, if 
you wish to know who makes or sells any 
article described in this magazine. Send 
no postage; the service is free. 
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sttuiyiiif^ its properties to deter- 
mine what use can be made of iL 
Platinum has increased in value 
in tlte last few years, persons at- 
tending tlie exposition were 
shownp A Russian coin of the 
substance^ minted in 1828, con- 
tains platinum worth twenty 
limes the face value of the coin. 
Cliemists were also interested in 
a rust-resisting alloy which has 
been developed at the Knipp fac- 
tories ill Germany. 



MOTOR SAW DOES 
MANY JOBS 

Twenty-nine distinct cutting 
operations are performed by a 
motor saw that is run from a 
Hghting socket on alternating or ’ 
direct currenL Instant change 
from crosscutting to ripping is 
accomplished without stopping 
the motor, and on two-inch stock, 
the twelve-inch combination 
crosscut and ripsaw, rips at the 
rate of twenty lineal feet per 
minute. Dadoing, routing, mi- 
tering, shaping and grooving are 

Part of tht Scaffolding and Steps Ertcted at Sidt of Cliff Where aiUOllg the jobs done bv the 

outfit. It IS mounted on a wooden 




TUNNEL DUG FROM SCAFFOLDS 
ON MOUNTAIN CLIFF 



Slops and scaffolds wefe S¥ectctt aloiii^ 



the face of a steep cliff in Utah during the 
digging of a highway tunnel to shorten 
the distance between Zion National ami 
other parks in llie districU Instead of 
start itig from either end, as is usually 
tioTie. engineers began the bore from the 
sides of tlie mountain. 
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NEW METAL LIKE PLATINUM 
FOUND IN GRANITE 



l^esemlding platinum in appearance, anfl 
having some of its qualities, columbiunu 
a metallic element, was exhibited for the 
first time at a chemical meeting in Neu'^ 
York* It is thought to exist in large qiian- 
tiiies deep down in the earth and, at pres- 
ent, Is found in certain granite veins in 
combination with anotlier metal Its cost is 



. cme-tenth of platinum, and exper 
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W o{>4 wprlc] n If Outlet ii) Operjitipn, Showing fhe Ad- 
justdbl^ Arm and Flexibility of the S-aw Head 

^ cfel Q> 
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fable, weighs 235 pounds, and is easily car- 
_^ried from place to place by tw'o men. The 
^woodworker has a roller-bearing arm, for 
easier opeiripon,, ajid a4i adjiijtable guard. 

i* t'. i T — . - k - f — y ij ^ f 4 ^ . 
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One Hundreil Pounds of Tunj-Oil Nuts^ Orown in Florida, Yield Four and a Half Gi lions of Conuncrdal Oil 
the Tun^ Tree Was Imported from China, Where It Has Long Been Used 

7MTECHANICAL giants which perform oil. This oil an importanl: iiigredie 

^ the tvork of thonsaiuis of Chinamen in automobile brake linings. The gask< 

are now in use as the dependable aids of on steam pipes^ pumps and engines < 
\nierica’s newest essential industry, the held together with tung oil. The nnd< 

lixtraction of tung oil from the meats of coat finish of your new motor car rel 

^uts gathered from heavy-bearing Chinese on this material for its moisture resistatr 

trees raised successfully in the southern Tung oil would also enter more ext« 

.^arts of the United States. sively into the manufacture of all pain 

Science acclaims tung oil as the finest linoleum, oilcloth, and other waterprt 

o ying oil and base for paints and var^ materials^ if there was enough of it ava 

nUhes known to modern industry. It is able in the United States for such pi 

a valuable material of a thousand new poses. Research specialists say these ^ 

uses, as yet unrealized because China, but a few of the ever-increasing uses 

which lias previously controlled the worhl ^vhicl^ this dryinfr oil could he put. Me: 

output, refused to standardize its produc- than 250,000 gallons a year are employ 

tion by the substitution of mechanical ap- iii enameling the tubes which are used 
pliances for the unsatisfactory haphaz- containers for cosmetics, shaving cre^ 

ard hand labor employed there, and other toilet preparations. 

Tung oil is necessary in the mamifac- Some twenty- years ago, the U. S. gr 
ture of waterproofing, quick-drying paints emmeiit, sensing the international i: 

and varnishes. The electrical industry portance of tung oil and the many dra 

reports the oil essential in the maiiuiac- backs in oriental control of the mark 

ture of the insulating compound used in secured experimental seed and start 

dynamos, cables and wire coatings. All cultural experiments in several stat 

the exterior varnished parts of naval and Eventually it was discovered that nm 

commercial ships are finished with tun^ central Florida, which lies in the sar 
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A Thrcc-Y car-0] d Tree in Bloom, and fi Nu( Cut in 
Half to Show the Five Kernels Contacning the Od 



latit mle I lie 1 eat tin ^ 

H was suited to the^e trees* 
e federal tiepaihneiit of agrictiltttre 
stat e station c.x peri men ted 
for years* checked and recliecked restills 
before they tdlimately announced that the 
success of tunjT-oil-tree gfrotvitig was as- 
sured. The American Paint and Varnish 
.^manufacturers^ association co-operated in 
the experirtients. 

H o\v compete with cheap oriental la- 
bor? was / the critical question which 
arose aftef the investigators ascertaiiietl 
that "oil finning'’ was practical. 

Media™ cal ingeiitiity and inventive le- 
soti reef Illness solvcfl that riddle. One 
thousand/ Chinamen, who work for fifteen 
cents a diy, cannot perform as inudi work 
as a small mechanised and electrified plant 
which research has perfected for the ex- 
traction of commercial oil from the nuts. 



sive ial>or and high freight rates, trans- 
portation in the United Slates costs less 
than one-fifth as much as in China. 

Experts of the buieaii of standards as- 
sisted in the design and develo{inrent of 
the special machines which have been in- 
vented for the cleaning, grinding and ex- 
pressing of the American-grown tung-oi! 
lints. The nuts, which are from two and 
a halt to three inches in diameter, are al- 
lowed to dry on the ground for several 
weeks after they fall from tlie trees. They 
are then picked up by hand and delivered 
in bags to the oil mill. Efficient machin- 
ery, operated hv electricity, and power 
conve^'ors eliminate all human labor at the 
mill The nuts are unroaded by elec- 
trical machines which deliver them lo 
powerful decorticators that cut away 



(U id 
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I tie Cliitiese practice 
crude primitive methods 
of oil extraction. They 
crack the luii.s by hand 
atid place them sacked in 
a large .dor cut in a log 
wliidi is three feet thick. 
The oil is then exps'essed 
by driving a numl^er of 
wooden wedges into the 
slot. Only about t\vo- 
iliirds of the oil is re- 
covere<L the lialance be- 
ing wa'.ted. The oil is 
then placerl in containers 
rind carried hy human 
bearers and mules to I lie 
sea coast. There it is 
adulterated with soy- 
bean and peanut oil and 
finally is loaded in tank 
.steamers fur delivery to 
the United States, Even 
allowing for our ex pen- 
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This Mill, Hatidlini; tht Nut9 from €,0^0 AcreSt Does 
the Wart of l.tnod CfimcsG L:^bor?rs; Rtght, the 
Waste Hutls Are Delivered Direct to MotOf Triltks 




llie liiilk and transfer the nuts to ati clec- 
tritied fanning mill whicli shakes them at 
lilgli speed and eradicates all foreign ma- 
teria]. A special snetinn blower, inoEor- 
(1 riven, conveys the hulls and other waste-S 
to the exterior of the plant where they are 
delivered into trucks and wagons or 
dumped on a refuse heap. 

Electrical conveyors carry the cleaned, 
lull led nuts in a steady strcain to crack- 
ing machinery which hammers tliem jtist 
hard enough to break the shells atid pre- 
pares the meats for oil extrcictioti, Fhe 
cracked nuts arc thence conveyed to the 
mighty maws of the electrical grinders and 
hnally are delivere<l to the powerful 
jircsses which stptee^.e iojt anti collect all 
the fhl that can he expressetl. 

Each expelter can extract sixty gallons 
of oil an liotiTp wliile one deoorticator is 
geared to hull and dean enough nuts to 
keep two exj>ellcrs busy at top speed. 
Each cracking and grinding machine is 
also qualified to handle enough nuts to 
produce 120 gallons of oil an Imur, The 
specialized machinery devised for tung-od 
inanufactitre is also adapted for both corn- 
oil and cottoiTseed-oil expression. 

The ground meats of the turig-od nuts 




are kept in constant agitation by rapidly 
turning paddles which deliver them to the 
press in the accurate quantity for maximum 
oil recovery. The material is exposed to 
a pressure of 5,(HX) pounds per square incht 
the by-product cake, which has a fertilizer 
value of $40 a ton, being as dry as situ- 
warmed beach sand after the oil-extrac- 
tion process. The hulls are also ground 
and used as fertilizer. These by-products 



1’ n r U 1, A R M E (' H A N I C' S 






25M 



replace costly comiTiercial products in tlie 
growth ami development of the Florida 
Imig-otl groves, 

Tims far, tniig-oil production in this 
country has been conducted purely along 
cxperi mental lines, although more than 
S(X),000 trees now have been set out and 
one large paint company has establislted 
ail 1,800-acre plantation near Gainesville, 
Altogether, approximately 500 farmers 
have developed experimental Florida 
plantings with the purpose of growing up 
with the business and enlarging their 
groves as they master all the problems of 
tmig-oil production. The 200-acre experi- 
mental plantation of the American Paint 
and Varnish manufacturers’ association, 
as well as the many test plots of the 
Florida slate experiment station, have 
yielded a multiplicity of authentic data 
about the infant industry, which is sched- 
uled to mature into a very large business. 

The United Slates pays from $15,(XK),(XK) 
to $20,(KX);(X)0 anmialty for the insufficient 
Imv-qnality tung-oil supply available for 
importation from China. The av^erage 
market price of tlie imported oil ranges 
about 15 cents a pound. There is no tell- 



ing when war^ inieTnal strife or naval em- 
bargo may shut off this foreign supply. 
Our present government policy of prepar- 
edness has hatched out the budding Flor- 
ida industry which promise.^ to flower into 
a successful agricultural tixture, for it is 
producing an essenttal commodity for 
many long-established enterprises, 

A tung-oil grove yields some merchant- 
able return the third season, while the 
fourth year it is old enough to bear a 
profitable commercial crop. The trees, 
which will grow to a height of twenty- five 
feet or liigher, produce oil nuts profitably 
for three decades or longer. They are 
not injured by ' ' 

northern Florida. After liis j^rov^. __j 
into bearing, the grow^ei' should realize a 
net return of Irom $75 to $100 an acre, and 
when the trees are fully mature, this in- 
come may be proportionately higher. The 
milling results demonstrate the extraction 
of approximately four and a half gallons 
of oil from 100 pounds of hulled mits. The 
average mature tree will produce from 
fifteen to twenty pounds of oil annually, 
while some of the experimental trees have 
yielded thirty pounds apiece. 




The Tung-Oil Nuts Ran[f«' from Twts ^nd s Half to Ttir« Inches In Diameter and Produce the FinePt Drying 
Oil Known to Science;: Paint Factories CoTtsume Vaai Quantities 
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The impoi'tecl tunj^ oil is dark hi color 
and contains from five to per cent 

of free acid. Its quality lacks uniformity 
and its adulteration is so uncertain that 
American nianufacturers refuse to accept 
any of the imported oil imti! they have 
made complete chemical and physical tests 
of the product* Vet even this poor g:rade 
of tung oilt previous to the inception of 
the new Florida industry, resulted in the 
manufacture of better waterproof paint 
and varnishes than could be made from 
any other known oil. The Chinaman 
waterproofs his home, boats, clothing, his 
masonry^ silk, paper and other products 
with this oil. He uses it in soap manu- 
facture^ he hums it as an efbeieut illumi' 
nant and also employs it in making India 
or indelible ink. 

Oil mills will be established potentially 
throughout the American tuiig-oil belt, 
each plant being large enough to handle 
the nut crop from 6,D00 acres of prodne- 
ing groves. The goal of tile American 
tung-oil industry, which is now off to a 
good start among our new enterprises, is 
the ultimate establishment of 300.000 acres 
of bearing groves. It will require this 
acreage to provide enough domestic tung 
oil annually to satisfy our present and 
future needs. Science is even no\s^ seek- 
ing new uses for the' superior grade of 
tung oil which can be milled in this coun- 
try' and which is far superior to any ever 
imported from the Orient. 



COMIC FIGURE ON STREET SIGN 

HELPS DIRECT WAY ^ C 

Citizens of St- 
Johns, Oreg., have 
ftflMid a ^^ay to 
make their street 
signs more effec- 
tive and, at the 
same time, to 
spread good hu- 
mor, by attaching 
comic figures of 
animals and other 
designs to the 
street nameplates. 

They are dis- 
tinctly patterned and help the stranger to 
fix the location of a certain street In his 
mind. 
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AuembTitig a. Houafl Built in Scctians ou tht urouna; 
Dour and Window Framra Are Molded fn Place 



PRE-CAST CONCRETE HOMES 
SAVE LABOR AND FORMS 



A new method of building concrete 
houses and other structures has been de- 
veloped and patented by a San Antonia, 
Tex*, structural engineer. He casts walls, 
floors and ceilings in sections, in fiat molds 
lying on the ground, and then joins the 
parts by hoisting them into place with a 
small crane. Each pari, in addition to 
adequate steel reinforcing, has ati air 
chamber running the full length, giving 
two walls with a sound-deadening air 
space between, which also cuts down the 
transmission of heat. The chief feature 
of the process, however, is the elimina- 
tion of the use of form lumber in which 
to cast the parts and the reduction in labor* 
Flat metal or metal-covered wooden bases 
are laid on the ground and adjustable 
metal forms assembled on them. All door 
and window frames are set in place and 
cast into the parts. It takes about ten 
minutes to arrange a form and place a 
door or window frame. One foreman and 
four common laborers with a small con- 
crete mixer can turn out 1,200 square feet 
of wall ill eight hours* As the sections 
are assembled, the reinforcing bars Inter- 
lock* and the opening is filled in wdth grout 



to make a continuous surface* 














Above. Bendanx the Sb*i1; Edg'ta of the Can Top 
in the Viset Below, Laying Out Stock 

"snnie power' for a broaeJcastitig sta- 
tiiin. can be improved by pulling the 
r.L coils in cims or sbiebls. 

A few short years ago, radio etigi- 
necrs were tlisciissiiig the impossibsitty 
of more than iwo stages of radio 
atnplification. 'E'otlay* few sets are built 



^e^th less than three; 
there is no novelty 
to sets having as 
many as four, ami 
the fliscussion as to 
the praciica! Itntit of 
rf. stages seetus to 
Itave come to an enrl. 

I '.very builder of 
radio sets knows, at 
any rate, that if the 
product of his skill is 



I N THE old <]a}^s when radio was yoimg 
* — that is, five or six years ago— three 

lubes were aHcged lo be snfficiem to get 
coasl-to-coast reception, and a few turns 
of wire around an oatmeal liox gave the 
rhnll of radio to untold hundreds. 

Today, wliat wiili one thing and an- 
nJher. a radio set has to lie pretty good to 
iin<3 its way around through the crowded 
etlier. With tlie add3tif>n of varioti.s stages 
of rJ. ampliftcaiion, 
and latterly the 
screen-grid tube, it is 
imperattvc lltai the 
stages he shielded 
from one another, 
not only to prevent 
interstage coupling, 
hnt to minimisce the 
pick’iip Capacity of 
liie coils and wiring 
from the signals of 
powerful local broad* 
casting s t a t i o ti s , 

Even sets that were 
hitilt tn the days 
VS' hen a kilowatt was 
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Shields 



Eight. Soldering Conipr of Can In AngJt’Irnn Fis- 
itire; Below, Cutting Out Comers of Tcp 

to step oil I, g:ct fitstance and keep tlie 
various broad cast.'^ apart> be will be re- 
fjtiired to separate each sta^^e fn>rii its 
neip;bbor, regardless of whether he uses 
screen -ffrid lubes or uses ax. or dx. for 
his supply- 

While stage shields can he bought 
ready-made in standard sizes, the huTlder 
smnetmie^ encounters a condition \vdiere 






some special dimension is needed, and it 



may he a pmhlcni 
In him lujw to make 
it, If he docs not 
care to order it 
from a tinsmith, or 
wants to do the job 
himself. In fact, 
there is no reason 
nhv he shotrUl not 
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make all the shielding he needs. This 
article will tell how. 

Various materials are used for shield- 
ing purposes, with aluminum, copper and 
lirass, the price rtinning down in the 

order given, the most common. Sheet 

aluminum is favored by manufacturers 
in spite nf its high cost, but for the set 
Intilder ft suffers from the disadvantage 
of being flifficult to solder; in fact, ordi- 
nary soltiering is impt^ssible with alumi- 
num. The retail price of the metal is 
usually somewhere around $1 a pound, 
although that is discounted somewhat 
hy the fact that the metal is lighter than 

copper or brass. 
Copper comes next 
in price, and although 
it might seem that 
it s^bould cost less 
than brass, siicb is 
not the case. Brass, 
which is an alloy of 
copper and zinc, con- 
tains less copper and 
therefore costs less. 
Sheet brasst which 
comes in long rolls. 
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of fjootl iroti earn age- makers’ clamps. A 
vise is haridy^ but not absolutely iieces- 
sarVt as the angle iron and clamps can be 
made to take its place, 

Tt is well to consider making the shield 
in three separate pieces for convenience, 
not only in manufacture but also later on 
when the set is being assembled. This 
will mean that the top and bottom are 
separate"^ from the can proper^ and isnh 
as hard to do as it sounds. 

The first thing to do Is to straighten and 
lay out the stock. Taking as an example 
the building of a shield 4 by 6 in., and. of 
course^ 6 in. high, go about the business 
as shown in Fig. 1. Each side will be 6 
in. long and each end 4 in, wide, and the 
sum of measurements is 20 in*, so that 
much stock is cut off; or, better, lay out 
the whole thing so that any errors in 
measurement can be corrected before it 
is severed from the piece. In the dia- 
gram, the long section (Fig. 1) forms the 
sides* and the short ones the ends, and 
these are marked off with the square and 
sc riber. 

The next thing is to place the strip be- 
tween two pieces of angle iron (Fig. 2), 
ahmg one of the scribed lines. The an- 
gles are fastened together securely ’with 
the carriage clamps, and the brass is bent 
over to make as nearly as possible a right 
angle; this you wWl find more or less im- 
possible by mere bending. In order to 
get a square corner, it will be quite neces- 
sary to use either a hammer, or, what Is 
to he greatly preferred, a wooden mallet, 
to fiatten down the angle* An ordinary 

liammer can be 
used, of course, but 
owing to the small 
face, it IS likely to 
leave ugly marks 
on the metal* 

When all three 
bends have thus 
been made, there is 
just one soldered 
joint to make, at 
the last corner, and 
this is likely to be 
harder than any- 
thing else if you 
are to avoid burned 
fingers and do a 
nice job* Fig. 3 



about 1 ft. wide* should be obtainable al- 
most anywhere for something under 50 
cents a pound* There are four kinds of 
sheet brass that can be had* classified ac- 
cording to their temper, as soft* half-hard* 
hard and spring: for the present purpose 
the half-hard is recommended. 

If your dealer is equipped with modern 
devices for slitting sheet metal cleanly 
and accurately, it will be advisable for you 
to figure the number of feet you will re- 
quire, remembering that it comes in 12- 
in. rolls, and have him slit the stock* If 
you can buy the material and get it cut. 
you will hai'e two 6-in. strips of any 
length you want up to 100 ft. Six inches 
is just about the right height for a shield, 
and, assuming that the average panel is 7 
in, high, there is thus liberal allowance 
for a baseboard and snb panel wiring, the 
wires entering through the bottoms of the 
shields, which are permanently fastened 
to the base with screws. 

Left, Bending Long Edge of Top in Angle-Iron Clamp ; 

Below, Aasembllng Soldering Fixture 



The only tools re- 
qutred are a scriber, 
square (combina- 
tion preferred 1. tin 
snips, hammer, a 
few short pieces of 
1-in. angle iron, 
four s Til a 1 1 C - 
clamps, and a pair 
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shows R simple fixture lluit juade by 
fasten iiii? three short pieces of anj^le iron 
toj^elher \vit3i inachine ^cl■e\^s, in ^L]clL a 
way 

;m,i^le On one of the 
fotir sides;. By in- 
sert in^^ the open 
ends into this an- 
gle and clamping 
with another angle 
throngh which a 
slot has been cm 
for tlte soldering 
hit, no (lilliculry will 
he experienced in 
lioUling them, 

'Hte soldering job 
finislied^ tlie can is 
laid askle an<i the 
lop and bottom are 
turned out. 

Two pieces of 
brass aie re^inired. 
each 4j^ by in., 
wliich. if w'ill he no- 
ted, is ill. greater 
In each direction 
than the area of the 
can. Tlie stock 
Hat.tened : then all 
lines should be accitraiely laid out with 
tlie square and loltowefl in cutting. The 
t\vo pieces thus olqaiue*! are laid ouf y 
in. from each edge after the manner shown 
in Fig. 1, whereupon the square sections 
indicated at tlie corners are cut out with 
the point of the snips, Tlie edges are then 
tiinicfl over along the scrihed lines in ex- 
actly the same way tlte can was formed. 
If a vise is availalde, the aiigle-irou guides 
and w^ork can be held between the vise 
jaws, the pieces of iron functioning as a 
jiair of false jaws: this applies to the long 
dimension. If there is iio vise, two pieces 
of angle iron must be cut to the exact 
lengtli of the shield and the damps Uf^ed 
as a suhstitiiie. If a vise is iiseil. the short 
ends can he turned <jver hy merely insert- 
ing the stock between the jaws, tighten- 
ing the vise and bending, repeating the 
operation as many limes as nece.ssary, ac- 
cording to the width of the vise jaws and 
the work in hand. The same method can 
be Eipplie^i to turning over the long edges, 
hut it is preferable to use the angle-irou 
clampSf as there is then no risk of pul- 



ling one or inore crimps into what should 
he a neat, square edge. 

After both top and bottom 
have been formed, a 
small triangular 
piece is snipped out 
of CEich corner* as 
,sjinwn in the view 
of the Complete top, 
Fig. 1, The edges 
then can be turned 
in slightly past the 
right angle, to make 
a sniTiewbat closer 
fd around the can 
and prevent it from 
Jarring om of place 
or rattling. In gen- 
eral, it is well to he 
liberal in the di- 
mensions of your 
shields and arrange 
the coils containe<l 
therein to be as far 
removed from the 
metal walls as you 
possibly can. 

If a single large 
shield is rlesired in- 
stead of a nti tuber 
itnlividual units, the difficulties are 
somewhat greater, but by no means se- 
rious if care is used. The individual stages 
can then l,ie separates from each other hy 
partitions soldered iti place. The diffi- 
culties to he met with in this case are only 
those incident to handling the larger work, 
otherwise the method is exactly the same. 

Any bulge lu the completed shield can 
easily he shaped up hy bending with the 
hands* l>ut even this ts usually unnecessary 
when toj) and bottom are in place. 



Homennade Battery Cable 

A leiigtii of rubber tubing, large enough 
to cover six or seven tlexible insulated 
wires, makes a serviceable battery cable. 
A stiff wire is nm through the tubing, the 
leads are fastened to the end of the wire 
and pulled through until all are in posi- 
tion. The leads shouhi extend about 8 
in. from each end of the tubing. The rub- 
hci covering also protects the wires from 
battery acid and accidental fraying. — 
Robert J. Williams, Chicago. 






Inventor Ldmitt^ted Diaptiragni and Twq 

Cone Speakers Fitted with the New Device 



of voice and musical frequencies without 
distortion or suppression, has been intrO' 
duced by a Washlnj^ton inventor, Mr. E, 
L Rice. His device consists of a pile of 
laminated diaphragms of varying diam- 
eters which are fastened to the apex of 
the conventional cone speaker. 



Aids to Better Tone Quality 

There are a few simple aids to better 
tone quality that any radio owner can try 
if he is dissatisfied with the tone of his re- 
ceiver. Regardless of the type of audio 
ampUher employed, it is always possible 
to alter the tone quality somewhat, to suit 
the individuaL Almost any audio ampli- 
fier may be improved by placing a high 
resistance across the secondary of the first 
aX transformer. The value of this re- 
sistance will range between 100,000 ohms 
and 1 megohm, the best value being found 
by trial. 

The detector gridleak has some bearing 
on tone quality, and a variable type can 
be used and adjusted to suit the particular 
requirements of the set and local condi- 
tions. The output from a power tube 
should be transferred to the loud speaker 
by means of a suitable filter, such as an 
output transformer or a condenser-choke 
combination. 

The next step is to filter out as much 
of the higher frequencies as seems neces- 
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g^ary, to obtain the desired mellow tone. 
This must not be carried too far, however, 
as many of the higher frequencies are 
necessary to give sparkle and detail to 
speech, but a happy medium should be ob- 
tained where such high frequencies wilt 
not interfere with the quality of orchestral 
music, Most audio amplifiers and loud 
speakers have the necessary higher fre- 
quencies to begin with ; therefore, the prob- 
lem is to control them. This may be done 
with by-pass condensers connected across 
the loud-speaker terminals, to shunt out 
the higher frequencies. A .01-mfd, mica 
condenser may be used for this purpose, 
and a second condenjier of the same ca- 
pacity, added in paralieh will still further 
modify the tone. Since, for speeches and 
long-distance signaLs, sharpness is re- 
quired, while, for orchestra and other 
musical programs, mellowness Is sought, 
a variable tone-and-volume control is 
preferable. Volume controls of the table 
type are now available, and when used in 
combination with a .25-mfd, condenser 
across the speaker terminals, the operator 
has under his control a device which acts 
much in the same manner as the soft 
pedal of the piano. 

Tone quality is also a matter of loud- 
speaker location. Try the speaker in va- 
rious parts of the room or house, until the 
best place is found. Wherever possible, 
put it in the next room to the listeners. 



FOR THE RADIO BUILDER 

Tbe blueprints below include the best of Pop- 
ular Mechanics tested circuita. When ordering, 
BUtiply quote numbers oE bljeprints desjred and 
inclose proper Bmovnt addressed to Popular 
M'e'chBnks M^aitne, Radio De|^t., 200 E. On- 
tario St., Chicago, Hi. Magazines containing 
full descHplioiis of the circuits can be obtained. 
Send 2S cents for each tnagaiine desired, giving 
date of publication* 

No, til. Homemade Tube Tester July I92d 25c 
No* ns. IS to 550-Meter Three- 

Tube Receiver .... Nov. 1936. 35c 
No. 116, Three-Tube Loop Set. Dec, 1936. 25c 
No. 123* Economy 'Nine Super- 
heterodyne . ...NoVrlSJ? 50c 

No, 130, One-Tube Short-Wave 

Adapter Mar. 1926 2Sc 

No. 134, Edison Type B-Battery July 1928 25c 

No, 136, Screen-Grill Perlect- 

Tqne Six Receiver Nov. 1928 ,35c 
No, 139, Simple Television Re- 
ceiver Dec, 1928 , .26t 

No. 140, Power Amplifier and B- 

supply for Television Jan, 1929 25c 

No. 142, Two-Tube Screen-Grid 

Short-Wave Adapter Mar* 1929. 25c 
No. 143, Four-Tube Screen-Grid 

RccbivCt May 1929 .25c 
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'yHE SPEAKER stand illus^ 
^ here is a compact 

piece of furniture that will 
prove an ornament in a room, 
standing either against a side 
wall or in a spare corner. The 
drum at the top provides apace 
for cone speaker, wliile the 
base houses the batteries. The 
coiistriictioti is so simple that 
no rlifTiculty in the building 
will be experienced. Tliie de- 
sign is especially adapted for 
potychromic treatment with 



When dry, center the stick 
accurately, and turn off the 
corners of the column at slow 
speed with a gouge. The rest 
of the turning can be done at 
fairly high speed. Work down 
the profile of the column ap- 
proximately to shapCt using 
the gouge, and finish off wdth 
a skew^ chisel and sandpaper. 
If the stand is to he gessoed, 
fine sanding is not necessary. 
The total length of the colmnn 
is 3 ft, 4'^fi in. A dowel. 



lacquer or paint, either over the smooth in. long, is turned on the upper end, 

wood, or on gesso grounding. and one 1^ in, long on the lower. 



For the column, 
glue together two 
thicknesses of 2 by 
4-in, stocky 3 ft, 6 in. 
long. Join tl^e sap 
sides straight and 
smooth, rvlth the 
centers slightly hol- 
lowing, so that the 
clamps, bearing in 
the center, can force 
the surfaces to- 
g^ether throughout. 
Flow a ^ by ^-in. 
groove down the 
middle of each, so 
that the wire can 
he fished through 
the column. Close 
the ends with glued- 
in pings, to give 
bearings for the 
lathe centers. 



Clamping the Cttlumn Pieces Together; Note the 
Groove [or the Speaker Wires 



Make a card- 
hoard pattern for 
the front of the 
base, copying the 
profile of one-half 
by drawing 1-in, 
squares and sketch- 
ing the outline. 
Trace the patieni 
on a piece of three- 
ply ’l4-in. stock, and 
ent out wdtli turn- 
ing saw' or keyhole 
saw* Smooth the 
ent-out portion 
with a wootl file and 
sandpaper* 

The hack of the 
base is the same 
shape outside a.s the 
front, hut the cut- 
out section is arched 
to a plain curve at 
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BOTtqm 



Fio* & 

DETAIL OF 



SIDE OF BASE 



ma 



column SUPPOtZf 
Fig, 3 



the top, rising 13 in, from the bottom and \2Yi 
in, wide at the top. At the bottom, the legs are 
! ft. 2}i in. apart The bottom of the base serves 
as the low'er rail. Since the back is hidden, it 
need not be carefully smoothed. 

Tbe base bottom, Fig. 2, is a simple rectangle 
of 1-in. stock, 12 in. by 1 ft. 2^ in., with the 
back edge notched by 1 in., the shoulders slop- 
ing 1 in* in 13 in., to fit the back. Rabbet the 
ends on the underside lia by ^ in., to carry the 
edges of the side veneer. 

Gtue and nail the lower edges of the base and 
back to the bottom, spacing the upper edges wdth 
a stick tacked to them. Then cover the sides 
with ^e-in. stufT, planed to thickness from ^-in. 
resawed stock, or ripped direct from 1-in. inate- 
riaL Cut pieces, 13)4 in. long, and apply with 
the grain running from front to back. If water 
is sponged freely on one side, the veneer will 
cnrl toward the dry side, and can he bent easily 
around the curves. Glue and nail with 1-in. 
l>rads. Glue the Joining edges. When dry, trim 
tbe projecting ends flush \vlth the front and hack. 

For the column support, cut a piece of 2 by 4- 
in. stock 12% in. long. Tn the center, bore a hole. 
13 ^ in. tn diameter, to fit the lower end of the 
column. Glue and nail this between the base 
front and back, at the top, before adding the top 









detail or 

SPEAKER DRUM 



COLUMN SUPPORT 
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Tracing Front-Saae Pattern 

shealhinj?, and surface the 
upper side to fit the curve. 

The grsll of the speaker 
drum is 15^ in. in diameter. 
For the lialf-pattern. divide 
the space into 12 equal sec- 
terSj and scribe circles with 
radii increasing: successively 
1 ill, Cover the gfnil with 
fine brass-wire mesh+or with 
silk, stretching it tight and 
holding it with light cleats 
on the hack, 

Cover the sides with '%o- 
in. stock, in the same way 
as the base. The upper 
cohmin support is ^ by 3^4 
by 7j4 in., and rounded on 
one face to fit inside the 
drum. 

In assembling the base 




Speaker Drum Partly Built 




Warping V«ne«r with Water 

and speaker drum with the 
column, fit the coluinti 
shoulders to the curves,^ 
and when the glue is dry. 
reijiforce the top of the 
base with pieces of 1-in. 
stock, cut between the col- 
umn siipport and the sides 
of the hase^ then nail care- 
fully from both the front 
and the back. 

Inside tlie base front, 
glue a piece of three-ply 
wood, or wallboard, as a 
panel The hack need not 
he ciosecl hut if it is de- 
sired to keep the dust from 
the batteries, slip a piece 
of cardboard inside. Leave 
the hack of the speaker 
drum open. 




Base Ready for Veneer 



k 



4- 
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The four feet ■5) thick 

and 2 in. in diameter, with the edges 
turned to semicircular profiles. Bore one 
or tw o screw holes tl^rough eaclt» and glue 
anti screw them to the base. If there are 
any open Joints, fill them with plastic 
wood. For a smooth paint finish, sand 
with Xo, 00 grit, but for a texture finish, 
this is unnecessary. 



Making a Calibrated Standard Condenser 

One of the most important pieces of 
equipment for the radio experimenter and 




Homemade Standard Condenter,. Showing; 

the Conatrjction in Detail 



engineer is a standard Co nden.se r» The 
illustration shows one that can be made 
by anyone familiar wdtli good tools. The 
constructional details are clearly shown. 
The faces of the plates must be ground 
smooth and parallel, and the .spacing rods 
must be carefully adjusted so that the mi- 
crometer screw reads zero when the lu^o 
plates are in contact. The micrometer is 
a standard type that may be ol>taine<l at 
any hardware store. The bakelite stand- 
ards are cut from 'Jltt-in. material or thicker 
if possible, as they must be rugged and 
capable of hoklitig the adjustment over 
long periods; any material that will warp 
is. of course, unsuitable. The terminal for 
the moving plate is at the front and the 
terminal for the fixed plate is connected at 
the rear. Tlie capacity is varied b\" mov- 
ing the rotor plate back and forth with 
respect to the stator plate. The separa- 
tion of the plate.s may be directly read 
from the micrometer screw, the capacity 
is calculated for different separations and 
the calibration curve drawn. To find the 



capacity of each setting, multiply the area 
of one plate in square inches by 2,248. Mul- 
tiply the distance between plates, in inches, 
by lO.fXH). Divide the first figure by the sec- 
ond, and the quotient is the capacity in 
mmfd. For example, the capacity for a 
separation of 1 cm. (.3937 in.) and a plate 
area of 1.5 sq. in. is .856 mmfd. Knowing 
this factor, it is merely necessary to di- 
vide this figure by any other separation 
in cent] meters in order to determine the 
capacity for that separation. Using a 
standard micrometer screw, it is possible 
to get a capacity range from *65 to 11 
mmfd., with plates of this size. Ranges 
above and below this may be obtained 
until larger or smaller plates. Three cor- 
responding areas and diameters that may 
be employed are as follows : area in sq. 
in. .5. diameter in inches ,798 ; area in sq. 
in* 1.49, diameter in inches L3816; area 
in sq. in. 2.63, diameter in inches 1,8306* 
These figures will save time and enahte 
the builder to construct three sets of 
plates that will cover alt practical ranges 
for standard cOT^lensers of this type. 

New Drum Dial Is Easily Mounted 





All itlumiiiated drum dial of center- 
drive construction, which maybe mounted 
either on the sub or front panel, is now 
available. The illustration shows the as- 
sembly as well as the mechanical arrange- 
ment of the parts, the driving unit being 
positive without backlash or slippage. 
There is a 



screw take-np 
on the side of 
the disk for 
tighteiiing the 
cable and two 
screws in the 
main hub for 
fastening the 
dial to the 
c 0 n tl e n s e r 
shaft. The 
bracket is 
very simple 
and is designed for either base or paiiel 
mounting. The scale readings are sup- 
plied either with graduations from Oto 100 
and approximate corresponding kilocycle 
readings, or with kilocycle readings only, 
from 1,500 to 550. 



O . V 
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the plug, vv^iich is inserted in the detector- 
tube socket. The detector ^tube is then 
placed in the socket of the adapter unit as 
shown. The antenna must be discon- 
nected from tite receiver and connected 
to a post at the rear of the short-w-ave 



ftEMOVE THREE SCREWS AWO 
FfLT£R CONTROL KNOQ 



PLACE DETECTOR TUBE 
FROM SET here — 



REMOVING 

DETECTOR 

TUBE 



BACK PLATE 
REMOVED 



ItJSERTiNO CONVERTER 
PLUG IN DETECTOR 
TUBE SOCKET 



PLUG IN COIL 
VON THE BACK 



CONNECT 

antenna here 



SIDE VIEW 



unit. One feature 
of the adapter is a 
rdter-coiitrol knob 



Short-Wave Adapter 
for A.C. Sets 



A one-tube short-wave 
adapter for use in conjunction with an a.c, 
receiver is now available. The manufac- 
turer claims to have eliminated the diffi- 
culties iiivolvedp and the filament (or 
heater) cathode, plate and ground con- 
nections are brouj^ht to the unit throug^h 



in the rear, which 
is designed to cUminate "motorboatiiig,'' 
and once this control is properly set, it 
need not be varied. Three plug-in coils 
are employed to cover all waves from 26.2 
to 90 meters; the same antenna inductance 
is used for each coil, as it variable. 



Turn Off Set When Changing Tubes 

Be sure to turn off the set before chang- 
ing tubes. Many of us have had the un- 
pleasant experience of inserting a new 
tube in our receiver only to hav^e a bril- 
liant flash and a ruined tube. This is often 
blamed on the tube, although it may not 
be the cause at all, especially it the set is 
on when the change is made. The real 
reason generally lies in the fact that the 



luhe is inserted at an angle, causing the 
plate prong of the Lube to make contact 
before the grid prong. If the current is 
on, an excessive plate current is passed, 
without the restraining influence of the 
necessary grid bias. This applies to all of 
the tubes but is particularly true of power 
tubes, which employ considerable plate 
current under nonnal conditions and 
enormous current when operating with- 
out a grid bias. 





A C TUBE. 



DOfTTED 

HWTHE, AHCil.e WAY 
BE SWUHe TO FIT 
VARIOUS MAhLES AW& 
TYPES Cf SOCKET s. 



filawemt 

THANBFOflWElT 



detail df tke 

hf+OUNTlN(5 



tUT OFF AND 
FILE. FLAT 



CENTER 

TAP 



WIRE TO FIL 
SUPPLY — 



METHOD 
OF FORWIN& 
THE SPACER 



iO-OHM CENTER- / i WiRE TO 
TAPPEO RESISTOR jFIL. SUPFIV 

CENTER TAP TO SROUNO QR TWPOUCiH 
BIAS RESISTOR TO ORQUWD AS 
THE CASE MAY 5.EL 



Abt»v«, a Siiniile Mounllnp for Cefi- 
tir-Tappcd RcsEstots Which Plac^ 
the Hum-Cortr*) Device as Near ihe 
Tube Pilament as Possible 



the completed 

SPACER IN PLACE 



BYPASS 

COND., 



Above. Handv Sparing 
Bushings for BaisEng Ter- 
minal Strips, or for Simi- 
lar Are Made from 

Round Busj^ar Wire Com- 
partly Wound around a 
Nail of Suffi-L'ient Diam- 
eter to Pssa the Screw; 
Belchiv, Small Elochlng 
CondertsecE Provided with 
Suitable Lu^s for the 
Grid and Plate Posts of 
Re s i s t a n r o C o up 1 1 n g 
Mounts Are Now ort the 
Market 



FIXED 

RESIST. 



ROTOR 



STATOR 



WED Asf&iA^ Resistor 

WITH AC.F31.AMENT TUBE 



Fjr. E New Variable Center- 
Tapped Resistance Replaces 
Center Tsp on Transformer, 
to Balance Out Hum; Lower 
Diagram Shows the Method 
of Obtaining C-Bias 



,0005 VARIABLE 

.0005 FIXED 
CONOENiER 



BUSBAR 
CONN ECTORS 
TO CORD- 
TIP HOLES 



PLUfe 



RUBBER 

bands 



Above^ a Plug-In Device, ConBiEting 
of a Fixed Condenser Mounted on a 
Phone Plug^ That Increases the Ca- 
pacity of a Variable Condenser When 
Connected in Paralle] as Shown; fo.r 
Example, If the Variable If ,Cil>05 
and the Fixed Condenser the Same 
Value, the Total Capacity Will Se 
.OCl Mfd. 
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tQWij • / 

BOLTS ^ 

L 

AND TOP' 
V BAKE^U te. - 



Above, When Laying Out a pKeiver, 
Arrange the CailA, Tubes and Condene- 
ETH for Sharteat PosEible Lead* 



5HEE.T- METAL TEMPLATE 
FOR Dft1LUH& 
VENTILATING HOLES^ 



METAL 

SIDES 



S^AHT, 



Above, a Container for Power Unit?,, or Homcmado Battery 
Chargers, May Be Made from a Strip oE Sheet Metal and 
Two Bakelite Panel*. Bolted Together as Shown i Brass Rods 
Threaded at Each End Provide Suitable Bolts for a Good 
Strong Assembly 



P.P.DT. 

SW, 



&.P.DT, 

3W. 



Above, Two D. P. D, T. Switches, Arranged to 
ProvLda Handy Antenna and Ground Connec- 
tions for DomoTiStrating Several Rei^elvers; Be^ 
low, a Small Balancing Condenser May Be 
Connected Directly across a Large Variable for 
Equaltfing the Units of a Ganged Asaembly 
for Single-Dial Control 



3MAU. HOLE FOR ARM 



DRIVE ARM 
SHAFT 



VOLUME 

CONTROL 



KNOB 



MOUNTING 



Above, a Convenient Method of Mounting Vol- 
ume-Control Resistors, Condensers, or Simitar 
Parts. Where Space Is Limited, or for Electrical 
Reasons Such as the Prevention of Hand Ca- 
pacity ; the Collar Is Obtained from an 0!d Rheo- 
stat, and the Original Knob on the Unit la 
Drilled to Take the Shaft and Drive Arm 
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5'1fl0 WATt BULBgi 



Tungar Charger for 25-Cyde Supply 

A 2-anip. ttiiigar charger that will work 
on a 110-volt 25-cycle supply may be easiliy 
assembled from parts salvaged from a 60- 
cyde charger of the same type^ or the 
parts for the entire unit may he purchased 
from any electrlcal-stipply house at small 
cost. In most communities the 110- volt 
60-cycle current is supplied, but. if the 
radio owner moves to a locality where the 
supply IS 25 cycles, a 
new battery charger 
is an immediate ne- 
cessity and the old 
one must be dis- 
carded, A part of the 
loss involved may 
he avoided by utiliz- 
ing the tungar bulb 
and its porcelain 
base, including the 
fuse-mounting, in a 
simple 25-cyde tun- 
gar charger employ- 
ing a lamp bank and 
double-pole, double- 
throw snap switch 
as in the simplified 
diagrams* The unit 
illustrated was built 
up on a wooden base- 



starting switch at the left and the ammeter 
at the right ; two ’'Ho-in, holes arc drilled in 
the lower left-hand side of the panel for 
the battery wires and a )^-in. hole at the 
lower right for the lamp cord, as shown 
in Figs. 1 and 2, An inexpensive ammeter 
of the auto-das bboard type was used by 
the writer, and the mounting hole In the 
panel was cut with an exten,sion hit. If 
such a tool is not at hand, scribe a circle of 
the size reijuired and drill a series of small 

holes just within 
the circle; a scroll- 
saw blade can then 
be used to cut out 
the remaining bake- 
lite and the edges 
may be smoothed 
with a file. The 
panel is now 
.screwed to the 
liaseboard and the 
various instruments 
mounted as shown, 
Tlie five 100-watt 
lamps are mounted 
in ordinary porce- 
lain lamp sockets in 
a row at the rear ot 
tlie baseboard. The 
tungar bulb and 
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board, by 7 by 12 
in., and the switch 
and ammeter were 
mounted, as shown, 
on a Mu-in. bak elite 
panel of the same 
size, cut from scrap 
material. Mount the 
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combination fuse 
socket from the old 
charger, or separate 
sockets for bulb and 
fuse plug* if the 
combination unit is 
not available, are 
mounted on the 
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baseboarfi at the left, as shown in 
2. The wiring diagram. Fig. 3, shows 
the ofF-position in which the switch must 
be when the charger is started. Fig. + 
shows the on-position to which it is turned 
for the actual cliargiiig operation. The 
only ilifference between this charger and 
the ordinary tungar type is the starting 
sw'itcli which passes the battery current 
through the rectifier bulb, thus putting it 
in operation. To charge a storage bat- 
tery, connect clips to the two battery 
leadsj the positive dip going to tlie positive 
terminal and the other clip to the negative. 
The charger is then connected to tile 25 - 
cyde hoiise^l [gluing supply in an ordinary 
lamp socket. Now. before turning on this 
current, turn the snap switch on the 
charger to the off-position, as in Fig* 3. 
and turn on the supply current. The bat- 
tery current will start the bulb operating, 
and as soon as it is In operation, immedi- 
ately snap the charger switch to the on- 
position. The five 100- watt lamps act as a 



strips of hakehte. These strips are drilled 
for the various binding posts, the posts 
and Fahnstock clips being mounted as 
shown in the sectional diagram and the 
strips screwed in position on the outside 
of the cabinet. If the sub panel dears the 
back of the cabinet ^ in., the set can be 
lilted out of the cabinet without remov- 
ing tlie strips. All connections to the set 
are made inside of the cabinet to the clips. 



Simple Regeneration Control 

An easy metiiod of controlling regen- 
eration or feedback is to vary the nega- 
tive bias on the grid of the r.f. tube. In- 
creasing the bias on the tube, making it 
more negative, results in a drop in the 
mutual Conductance and increases the 
plate resistance. This has tlie effect of 
reducing the ftow^ of current in the plate 
circuit and checks the feedback to a point 
well within control. The method does 
not result in broad tuning. 



(([Popular Mechanics* radio department 
offers its In formation service free to alt 
readers of our magazine, ^V^e will be glad 
to help you with your problems, and will 
promptly answer all inquiries. 



Dustproof Terminal Strip for Cabinet 

When the various baiteryl antenna and 
ground leads are brought out throngli 
large holes in the rear of the cabinet, 
dust easily enters and finds its way to the 
instruments, where it causes trouble. A 
simple way to avoid this and at the same 
time make the receiv'er connections easily 
accessible is shown in the illustration. 
Two openings in the rear of the cabinet 
are cut and covered on the outside with 
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line resistance and the fuse, winch is a 6- 
amp* type, will protect the device in case 
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any error has been made in the wiring, 
or from surges in tlie supply hne. — F. 
CieslewicK, Buffalo. N. V* 
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Locating By-Pass Condensers 

There are several places in any receiver 
where by-pass comlensers must be used 
if good results are to he expected, Tlrese 



hy-pass coniletiser is omittetl, the set will 
quite likely be iinstahleH owing to cou- 
pling between the leads and will be diL 
ficult to neutralize. Fig, 3 shows a de- 
tector and first audio stage by-passed to 




condensers are 
often omitted hy 
the bulkier, with 



the result that tlie 
set squeals and he 

will complain that the designer has 
brought out a defective circuits Or fre- 
quently the builder will put in condensers 
of different values than those specified, 
and in this case also his reception will be 
anything but what it should be. In prac- 
tically all circuits, a by-pass condenser is 
necessary across the primary of the first 
audio transformer, and in cases where 
transformer amplification is not used, the 
condenser should he placed across the re- 
sistance or impedance in the detector- 
plate circuit. Fig* 1 gives the location of 
this condenser, which should not be larger 
than ,(J01 mfd.; a ,00025-nifd* coiitlenser is 
usually sufficients The duty of this by- 
pass condenser is to return the rd, cur- 
rents to the filament, keeping them out of 
the B -supply. In an r.f, amplifier, as in 
Fig, 2, stable operation may he obtained 
by the use of a fairly large by-pass con^ 
denser in the position shown. This con- 
denser returns the r,f, currents to the fila- 
ment without passing them through the 
B-baltery and connecting leads. If this 



keep the rL cn. - 
rent out of the a.L 
transformer pri- 
mary, and the a.f, 
current out of the 
high-resistance B-battery or B-power 
unit. The addition of the r.f. clioke, in 
this diagranit is essential for maximum 
results. The same arrangement is shown 
in Fig, 4. as applied to an a,c. ,set. Here 
the positive lead to the detector-plate re- 
sistor is not shown by-passed, but it 
should be by-passed to negative B with a 
.5-mfd, condenser. In an a,c. set, the metal 
chassis of the set is a part of the nega- 
tive- B line, which makes the installation 
of by-pass condensers a simple matter, as 
one side of the condenser can be con- 
nected directly to the metal chassis. The 
1-mfd. condenser shown in Fig. 4 by- 
passes the biasing resistor for the heater- 
type tube employed in the first aud’o 
stage, This melhod of obtaining the C- 
bias is now in common use and very effec- 
tive. Fig. 5 shows the popular new 
screen-grid tube employed as an r,f* am- 
plifier in the first stage of a battery-op- 
erated receiver. By-pass condensers are 
absolutely necessary for this type of tube, 
which must also be carefully shielded. 





Props and Wheels 

OUILDERS ot mofld planes ujiually 
^ liave to do a lot oC expenmetiting; be- 
fore the prop best siiltenl to any 

particular model, as many factors enter 
into the design of the propeller: speed, 
thrust, area, capacity of the rubber-band 
motor, etc. The propeller shown In Ftj^a, 

1 to 4 has an advamaj^e over the ordinary 
form in that it may be afijusted to suit a 
wide range of conditions. This form of 
prop lias reinarkahle strength and liglit- 
tiess, and will stand considerable knock- 



for Model Planes 

iiig around without lieing broken and dis- 
torted, While the skotch shows an 8-in. 
propeller, the same construction can he 
employed for a 10 or 12dn. stick, except 
that the longer sticks used for the latter 
must have less taper. A propeller of this 
type can be used purely as experimental 
mode!, and then, when the proper area, 
pitch, etc., for any particular model has 
been determined by trial and adjustment, 
a regular prop can be carved from the 
data obtained. 
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The drawing:? are largely self-explana- 
tory, The frame of the propeller con- 
sists of two sticks, each made from an old 
section of fly rod^ Fig. 1. The guttles, of 
course, are discarded, and the hexagonal 
rod scraped down to form a round sec- 
tion, 8 in. long and in. in diameter in 
the center. The center section should be 
parallel for 94 hi. The hub is a parallel- 
sided wine cork, 94 in- iti diameter, drilled 
and streamlined as in Fig, 2 and then cut 
in half. The next step is to make a pro- 
peller shaft, of dri]] rod or music wire, to 
suit the plane, and long enough to pass 
through the hub and its spacing washers. 
The wire is threaded a little more than 
the entire length of the hub, and provided 
with a couple of nuts. Fit a stick in each 
half of the hub, holt together, heat in an 
oven to soften the glue in the rod slightly^ 
then spread the ends of the sticks about 
34 in., bolding them with a spreader, as in 
Fig. 3, until the sticks have taken a per- 
manent set. Now cement on pieces of 
thin rubber, taken from a toy balloon, to 



form the blades, or use pockets of oiled 
Silk for the same purpose. To change the 
pitch of the propeller, thick or thin spac- 
ing washers of cork are used between the 
halves of the hub, and altering the angu- 
lar positions of the sticks changes the area 
of the blades. It is necessary, of course, 
to change the ruhlier for each change in 
area, but this is a job of only a few mo- 
ments. far shorter than the time requireil 
to carve a new prop from wood. 

Wheels for model planes can be pur- 
ebased from f^uiie a number of model- 
supply houses, but many builders of 
models prefer to make their own. Tf one 
lias a lathe, the work is simplified, but 
even without one, perfect wheels can be 
turned out once the original form has 
been made, and any woodturning shop 
will do this for a few cents. Figs. 5 to 13 
show the sequence of operations, and are 
also self-explanatory. The wheels showm 
are for large-size scale models; for lighter, 
smaller craft, use lighter-gauge aluminum 
stock and smaller rubber tubing, Use 
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only thin- walled Para tubing for 
the tirest not the red^ ribbed kintL 
Para tubing can be pnrcliased 
from a store selling surgical in- 
struments and hospital supplies. 
Fig. 5 sltows the form for the 
wheel disks, made of clear maple, 
and mounted on a bolt. 

The wheel disks, Fig. 6, are cut 
from 24-gange sheet aluminum; 
a 142-in. hole is drilled in the cen- 
ter, and this is fiared with a punch 
until the bole is % in, in finished 
size. Two disks are clamped be- 
tween the halves of the form, and 
the ^ and ^a-in. holes drilled 
through them as in Fig. 7. The disks 
are then removed and riveted to- 
gether, Fig. 8, replaced in the 
form and the lips spread with a 
knife blade. Fig. 9, and finally 
rounded with a round-nose punch, 
% in. wide, as in Fig. It), The 
next operation is to fit and flare 
the axle bush, Fig. 11. The bush- 
ing is made of %A\\. aluminum 
tubing, and may be dared with a 
center punch. Tlie tire, Fitrs. 12 



Hot-Water Tank for Boy Scouts^ Camp 

An old range boiler, connected to a 
stove, as shown in the accompanying illus- 
tration, was found highly useful at a boy 
scouts" camp. Ordinary ^-itii. pipe was 
used for connections from the stove to the 
center and lower holes of the tank, a tee. 
two nipples and a faucet being fitted to 
the center opening. Both lengths of pipe 
were run horizontally tlimugh the firepot 
of the stove, one above the other, and were 
connected by means of a return U. The 
rivets holding the top end of the tank were 
chiseled off so that the top could be re- 
moved easily to permit filling the tank, 
A block of wood or piece of cork floating 
in the tank, and a string connecting it to a 
counterbalancing weight on the outside, 
as shown f furnish a means of gauging the 
height of the water The outfit furnished 
plenty of warm water whenever needed. 



CDirt smudges, pencil marks, etc., can be 
readily removed from tracing cloth by a 
cotton swab soaked in benzine ; it may be 
rubbed freely over the ink lines or water 
colors without risk of dissolving them. 



and 13, is made of two pieces of Para tub- 
ing, one ^ in, in diameter and the other 
% 2 . in. The inside of the larger tube and 
the outside of the smaller are cleaned with 
gasoline, then the smaller one is coated 
with rubber cement and slipped inside the 
larger, continuing to feed the tube in until 
the ends of the larger tube meet. 



Heat Guard for Lantern Handle 

When a lantern 
of gasoline type 
is suspended for a 
length of time, the 
handle becomes 
unbearably hot. 
1'his can be pre- 
vented by provid- 
ing a sheet-metal 
guard as shown in 
the <1 rawing. The 
guard deflects the 
better part of the 
heat and keeps 
the handle cool 
enough for com- 
fortable carrying. 





Old Boiler Adapted for Use in Boy Scouts' Camp for Fur- 

nishing Hot Water 
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^HERE was a time when the outboard 
'*■ motorist was quite satisfied to chug 
along at eight or ten miles an hour on the 
serene surface of a river, an inland lake or 
a sheltered bayou. Boating \va^ a ro- 
mantic pastime, and serenity and quietude 
were deemed essential to give the true 
“local color*' touch. 

But no longer is the outboarder satis- 
BtflU1R£D 
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■— HOT-WATER TANK 



fied merely to remain on the water ; he 
must hop. skip and jump over it. The 
more venturesome water motorists hie 
forth from the quiet lagoons and play 
leapfrog with the waves in the open 
waters* The romantic pastime has be- 
come thrilling and spectacular. 

The fundamental reason for this change 
is the improvement In boat design and 
more powerful motors. A few years ago 
outboard motors were designed to fit on 
a boat ; now boats are especially designed 
io fit the motors. The result is the high- 
speedr outboard-driven craft of today. 

Forty miles an hour is 
now commonplace; the 
mile-a-minute craft will 
soon be with us. 

To ride in one of these 
little boats and jump 
nimbly from wave to 
wave, gives one an un- 
forge table thrilh On 
large lakes and in tidal 
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waters tlie little outbciarcls truly fUi^port 
themselves like flying fish, hut on quieter 
water mechaiitcal means must he em- 
ployed to bring about the satiie thrillttig 
results* So the boats, traveling at high 
speed, are run up greased skidw'ays and 
catapult themselves through space for 30 
or 40 ft. The thrill experienced by a ride 
down the amusement-park water tobog- 
gan is tame compared with I lie thrill of a 
ride in a leaping 

At the present time, 
leaping boats figure at 
many outboard regattas, 
hut only as art added 
spectacular performance 
to thrill the onlookers. 

So universal has this 
sport become, that un- 
tioiihtedly high and 
broad-jttmping competi- 
tive contests will he 
added to the official pro- 
gram at forthcoming 
meets. From all over the 
country come urgent in- 
quiries as to ho%v to jump 
a putt-putt. So this ar- 
ticle will be a guide for 



future contestants in this new field of 
sport. 

The first requisite for jumping is a skvd- 
way. Of course, any inclined plane ris- 
ing out of the water will serve, in a hap- 
hazard manner^ as a take-off platform* 
However, boats of varying design and 
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tidal water, or hi rivers already polluted 
witli oil and other waste matter, the 
fi^rease scraped from the skidway will add 
hut little to the general pollution. But 
on small inland lakes, very little grease 
will form in a wide, iridescent scum on 
the surface of the water. This probably 
will arouse the ire of the permanent sum- 
mer cottagers. 

Competitive jumping contests are bound 
to figure prominently in the outboard- 
motor held ill the future, So it is well 
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speed require a differ- 1 * 
ent angle of inclination 
to display best their 
leaping prowess. In 
fact, an incline that 
might he ideal for one 
type of boat traveling at 
30 miles an hour, woukl 
throw another type 
traveling at 3S miles 
into a "tanspim” So it 
is best when planning a 
take-off skidway, to de- 
sign one that Is adjust- 
able to various heights, 

One must consider, too, 
that the level of the 
water in many lakes and 
rivers changes during the season, so a 
skidway anchored permanently may he 
unsuitable at certain times. Such a skid- 
way can be made by driving two-by-fours 
Into the bottom and building n frame- 
work with an inclined platform upon 
them. But great care must be taken that 
there are no rigid obstructions that a boat 
might hit^ head on, when rushing up the 
skid way preparatory to jumping. An 
amateur may become excited, and a little 
mis judgment when traveling at 35 miles 
an hour might result in a crash that would 
he disastrous to the boat and possibly 
fatal to the occupant, Play — but always 
play safe. 

It is customary to grease the flooring 
of a skid way so that the boat will slide 
easily. However, the use of grease may 
be objectionable in some localities. In 



PhoLoi Ci^urtrsy Roy D. Chapin 

that outboarders begin practicing. With 
this object in view, it is suggested that tire 
outboard fans in a district join and build 
a community skid way. 

Tliere are many ways of building such 
a skidway, but the one described in this 
article will be found very satisfactory. It 
U simple, and can be built very cheaply. 
Not only does it afford every jumping 
facility, but embodies the safety element 
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as well. Tf a jumper hecomen exciietl^ lie 
may miss ibe skirlway altogether. Or, at 
the worst, he will only slide off the side 
and pOsSsibly get an unwelcome hath. 

Fig. 1 should give the prospective 
builder a dear insight into the nature of 
the coTistnictinn, Minor changes can be 
made to meet individual comlitions. This 
skid way is designed for boats where the 
total weight of boat, motor and operator 
does not exceed 500 Ib, 

The front, or take-off end, of the skid- 
way is supported on a square pontoon. 30 
hy 30 by 60 in» Of course, a cylindrical pon- 
toon of equal cubic content could be used 
as well. But a square one Is much easier to 
make and fits better Into tbe general as- 
sembly. Constructional details of the 
pontoon are not given. It is only a leak^^ 
proof box with two partitions inside, to 
prevent the sudden shifting of the water 
ballast. 

'J'lie lieiglit of the take-off edge is reg- 
ulated by the amount of ballast in the pon- 
toon. The water enters through an un- 
derwater %'alve. All ordinary faucet 
screwed into the wood will serve. An ex- 
tension rod is attached to the faucet han- 
dle so that it can be opened or closed from 
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pum]) is atiachetl to the petcock, A large- 
barrel quick -acting pump can be used, as 
high pressure is not necessary to force 
water from the pontoon. When the pon- 
toon is filled, the platform will be only a 
few indies above the water. Should one 
desire to lower the skid way still more, 
it will he necessary to fasten weights uti’ 
der the platform. 

The wooden constructional material will 
give the rear end of the skid way a certain 
amoiyit of inherent buoyancy. It is better 
to increase the buoyancy by placing an 
old liot-ivater taiilc under the end. The 
tank needs no valves or pipe fittings, but 



should, of course, be 
leak-proof. The end 
of the skid way is 
tirawii under the wa-^ 
ter to any desired 
depth by means of a 
r o p e-a n d-p II ] 1 e y ar- 
rangement attached 
to improvised anchors. 
Wooden boxes or 
crates of about >4-cu. 
yd. capacity, filled with rocks, whll serve 
as anchors. MeiiLns must be provided for 
attaching a pulley. The ropes are led to 
convenient cleats above tlie waterline. 
By adjusting the ropes, and by means of 
tlie water ballast in the front pontoon, 
any height and angle of incline can be ar- 
ranged, The use of the hot-water tank 
under the rear end of the skid way is not 
iilisoluteiy essential, but it is recom-- 



the surface, 

An air valve is 
necessary in the 
top of the pon- 
toon. An ordinary 
petcock wdll serve 
the purpose. Of 
course, the air 
valve must be 
opened when wa- 
ter is admitted to 
the pontoon. To 
expel the water^ 
an automobile tire 
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BOAT MAY SRIMG THIE ftEOULT-' 
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mended* The added 
buoyancy puts a 
greater strain upon 
the anchor ropes 
and holds the raft 
more rigidly in any 
position. 

Mention was 
made that the use 
of grease was some- 
times objectionable, 

Rollers are used on this skidway instead 
of a greased surface. Tour rollers at the 
forward end are sulhcienL . These are 
made of ^'5-ft. lengths of 4-in, iron pipe. 
Galvanized pipe is best. The ends of the 
pipes are capped with 4-in, to re- 

duction caps, from which the inner threads 
have been machined out so as to permit 
the free entry of a length of Ij^-in. pipe, 
which serves as an axle. The use of the 
rollers is so intermittent that accurate 
Imslies for the axle are not necessary. 

The rollers are covered with lengths of 
discarded inner tubes of suitable size to 
slip over the pipes. Four or five tubes 
can be slipped one over the other, to in- 
crease the cushioning effect. 

Tlie first time an outhoarder ruslres 
onto the skidway at 30 miles an hour, he 



will probably expe- 
rience that sensa- 
tion referred to as 
“having one’s heart 
in one's throat.’' To 
safeguard the first 
jumping venture 
from mishap, the 
take-off edge of the 
.skidway should be 
as low as possible^ 
and tbe incline as gentle as is practical. 
However, the rear end must be sufhcietttly 
submerged so that the driveshaft housing 
of the motor cannot possibly strike 
squarely against the edge* Fig. 3, at A, 
illustrates this point. 

Before attempting the jump, the cross 
bolt in the stern bracket, which permits 
the motor to tilt up, must be loosened so 
that the motor can swing up freely. It 
is best — and a longer or higher jump can 
he made — if the motor is raised manually 
from the water the moment the front end 
of the boat touches the skid way. To do 
this, an extension handle can be bolted 
vertically to any part of tlie motor above 
the stern bracket. A forward pull on thl.s 
handle swings up the motor. The mo- 
ment the propeller comes out of the water 
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tlie TiOTTnal load is olT the motor, and it 
will race, unless the spark is retarded, Tt 
is a simple matter to attach a striti'^ or 
wire to the spark lever so that it wilt he 
thrown into ^'retard” position coincl- 
dentally with the raising of the motor. 

It is better for the amateur merely to 
retard the spark the moment the boat 
hits the skid way and permit the flooring 
to raise the motor. No damage will result 
from this course, providing the housing 
does not strike squarely against the end. 
As an added safeguard, it is well to nail 
a section of old tire casing across the end 
and also on the flooring. (See Tig. 3, B,) 

After the first jump has been success- 
fully performed, slightly elevate the take- 
off edge and try again* Repeat the per- 
formance time and again imtil you have 
found the angle and elevation most suit- 
able to your boat. A series of drawings. 
Fig. 5, show dangers that must be avoided. 
Not only must the height of the take-off 
and the angle of incline be considered, but 
also the effect of a head wind and the dis- 
trihutioii of weight in the boat itself. No 
lij<ed rules can be laid down to conform 
lo ail boats. The point of maximum jump- 
ing efficiency can he determined only by 
experiments. 

Unquestionably, jumping contests will 
soon be a feature of outboard regattas. 
When competition is keen, the winner will 
probably he he who uses the full Ih rust- 



ing power of his propeller to the last 
inch and then quickly "snaps’^ his 
motor out of the water. The writer 
has fotiml a very simple and positive 
means of doing this. Lengths of rope are 
attached to the ends of a piece of brake 
lining the width of the flywheel. The 
lining is placed loosely arotind the fly- 
wheel. The end of the rope against the 
fiireclion of revolution is made secure to 
some rigid part of the boat. The other 
end is held in the hand. A slight pull on 
tlie rope brings the brake lining against 
the face of the flywheel, and the propeller 
is instantly raised out of the water. See 
Fig, 4. As the motor tilts up, the brake 
lining slips off the fi>wvheel. But the de- 
sired act has been accomplished, A string 
attached to the spark lever retards the 
spark at the same tium. 



Holder for Making Portraits 
of Sitting Baby 

Portraits of the baby in a sitting posture 
can he readily taken while the baby is still 
too \veak to sit up. by the use of the holder 
shown in the drawing. It consists merely 
of a 9 by 5-in, base of 1-in* wood, a 
hiick rest of the same thickness, hinged to 
the base, and a wide clotli hand to go 
around the baby’s bo<iy just under the 
arms* The baby’s clothes are easily 
disposed so as to hirle the whole 
arran gemeiit. 



This Device Hplds 
the B,iby in a Sit- 

tinjf Pip^furc &nd 
Prevenla 1 1 trCtfH 
Tippftlgf W hilt 
Mother Takc^ Its 
Picture 
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Weather Vaito of a Windmill Whkh 

Actuates Figure of Farmer HtKing 

Animated Weather Vane 

The pliotci shows a novel weather vane 
mounted on the roof of a farmer^s l>arn in 
Connectictit- It consists of a four-blade 
propeller connected to a figure of a farmer 
hotfling a hoc. Rotation of the propeller 
causes a realistic niovement of the hoe. 
The ftgure of the fanner and the part rep- 
resenting the ground arc cut out of 
wood. The arms are pivoted at the 
shoulders and a small hoe is attached to 
the hands as indicated. A small screw- 
eye is driven into the rear arm at the elbow 
to receive one end of a wire connecting 
rod, the other end of which is pivoted ec- 
centrically to the center boss of the pro- 
peller. The frame consists of two lengths 
of 1 by J^-in, wood and two lengths of 
strap iron, bentt drilled and fastened to the 
underside of the base. The holes in the 
strap“iron supports serve as bearings for a 
vertical shaft on which the vane turns. 



Wall Size That Will Not Sour 

Wall size that will not sour can be made 
lii the following way: Soak 1 lb* of glue 
in water overnight. Add 2 gal. of boiling 
water and tlien gah of wood alcohol. 
Stir the mixture well. Another advantage 
of this size is iltat it can be applied over 



any wall paper and, after it has thoroughly 
dried, the paper can he varnished without 
risk of ruining the job. 



Refinishing Old Golf Balls 

When my golf balls lose their white- 
ness, I refinish them by immersing them 
in a can of golf-ball paint or ordinary 
white enamel. To do this, each ball is 
suspended from a thread about 15 in, 
long, with a pin attached to hold the ball. 
The can of paint is raised until the ball is 
entirely submerged, after which the can Is 
lowered and held under the ball until the 
surplus paint runs off. — August Jeffers, 
Bedford, Tnd. 



Combination Lens for Camera 

Amateur movie-camera owners can 
make a combination vignetter and tele- 
photo-lens carrier in the following way : 
Construct a sheet-metal holder or base ^ 
to carry an old camera bellows of cone 
shape, the latter being used to hold an 
anastigmat lens from a hand camera. The 
len.s should be of about 5-in, focus and 
should have a large opening of the iris 
diaphragm. With a sliding movement, 
the lens will be a good substitute for a 
telephoto lens when set at the proper dis- 
tance from the 
camera. By 
unscrewing 
both lenses, 
the iris dia- 
phragm can 
be used as a 
dissolver 
when CO m - 
pleling or lie- 
ginning a 
scene* This 
attachment 
can also be 

used for doulde exposures, w'lth masks for 
blocking out one or more sections of the 
view, and it will form a very efficient lens 
shield. The lens fitted to the camera must 
be removed when using the larger one as 
a telephoto, 



C A small bottle of ammonia is often use- 
ful cm a desk; one dip and a little rubbing 
make the pen as bright as new. 
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Homemade Merry-Co'Rflund, Driven by Means *f a Pedal Arrangement Similar to That af a Bicycle, Affords 
the Youngsters Plenty ot Wholesome Exercise besides the Thrill o£ Rapid Motion 



This Merry-Go-Round Is Pedal- Propelled 

The plvoio shows a pedal-driven nterry- 
go-rol4lld^ built by a Chicago man for his 
youngsters. The parts used in the con- 
struction of this device were obtained 
from the junk pile, with the exception of 
the lumber, and the cost' of this was very 
slight. The driving mechanism operates 
exactly as that of a bicycle, and by using 
it, the children get plenty of wholesome 
exercise plus enjoyment. — Paul Garvey. 
Chicago, 



Safety Catch for Mousetrap 

Many housewives dislike setting the 
mousetrap because the trap .may spring 
prematurely and hit the fingers. The 
photo shows a method of setting such 
a trap in absolute safety. Get a piece of 
Hat wood, a nail and a length of cord. 
Nail the trap to the board and tie the 
string to the spring 
as indicated. Then 
drive a nail into the 
board behind the 
trap and bend it 
over. When set- 
ting the trap, turn 
the nail around and 
hook the string over 
it. a loop being tied 
In the string for 
this purpose. There 
should be enough 



play to allow the spring to lift sUghlly so 
that it can readily be seen when the trap 
is properly set. After this has been done, 
carry the trap to the spot where the rodent 
is likely to be caught, ami turn the nail 
around so that the string will slip off when 
the trap is sprung. — Nellie May Moore, 
Hamilton, Ont, 



Homemade Crystalline Lacquer 

Sometimes it is rather difiicult to Eind 
a finish that will add a professional touch 
to some piece of apparatus built by the 
home mechanic. Crystatline lacquer pro- 
vides a good finish but it Is not always 
obtainable. Hovvever, a good 'substitute 
can readily be made. Take a can of ordi- 
nary brushing lacquer of any standard 
make, and dissolve it in some naphthalene 
crystals, which you can get at any drug 
store. The quantity of crystals rnay be 
determined by trying the lacquer on a piece 

of scrap sheet metah 
The more naphtha- 
lene you use, the 
bet ter and more 
pronounced will be 
the crystalline ef- 
fect. The lacquer 
may he o.f any color 
and may be either 
brushed or sprayed 
on wood and metal 
surfaces. The fin- 
ish is durable. 
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c'lTul a few tool?, it will 
be rjiiite a saving;^ then^ 
to make his own. Tn 
this series of articles 
the construction of va- 
• rions types of screens 
will he presented, leav- 
ing it to the reader to 
choose one that ap- 
peals to him. 

The fabric-covered 
type is especially easy 
to make as the frame 
does not have to be 
rabbeteth no iolnery 
work is necessary, and 
the need for painting 
the exposed wood is 
also eliminated. The 
wood fonnd best for 
making the frame is 
poplar, A good grade 
of imitatiori leather 
was used to cover the 
frame, although other 
fabrics, such as col- 



By E. R. HAAN 
PART I 

'Y'OUR living room can be greatly im- 
proved by an easily made screen. Be- 
sides its utility, which is apparent to every 
lum\e owner, such a screen has consider- 
able decorative value, and many an other- 
wise commonplace room can be given a 
plt?aslng touch by the bright colors of the 
screen. The cost is very small compared 
w'ith the cost of the ready-made product. 
After a careful canvas of commercial 
screens, ranging In price from $50 to $100, 
it was found that tlie cost of the material 
used for a number of homemade screens, 
which were just as good as the former in 
every respect. was only $8 to $20, depend - 
mg on the nature of the material. For 
the home owner wdro lias some spare time 



ored burlap, heavy oilcloth or tapestry 
can be applied in exactly the saiTte wray. 
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Douljle-acting' hinii^es are u&ed, and brass- 
head ftirmture nails add greatly to the 
finished appearance. 

Straijjln strips of poplar, by ^ in., 
dressed on all sffles, shouUl he used. Get 
enough of this material for the size screen 
yon wish to make. The three sections 
may be made of equal size, or the central 
one may he made a few inches higlrer, and 
a little wider, if desired. For the average- 
size room, a screen having three sections, 
each of which measures 5 ft. high and 2 
ft, wide, outside measurements, has been 
found satisfactory. It is well to deter- 
mine what kind of fabric is to be used, 
and the width of the material, before de- 



ciding the exact width o£ the screen sec- 
tions. tn order to prevent wasting any of 
the material. For instance, the imita- 
tion Spanish leather we have used comes 
in 52-in. width, wliidt makes it possible tti 
completely cover, without any appreciable 
waste, Ijoth sides of a section 25 in. wide, 
outside measurement, taking into consid- 
eration tlie thickness of the frame. This 
width would be too narrow for a wider 
section. 

Having determined the size of the sec- 
tions, the strips are cut into various 
lengths a? follows: jsix uprights and 

twelve crosspieces ^ the latter fitting be- 
tween the former and being fastened to 
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CORRUGATED FAST£H£R 



them by means of ^-in, 
corrugated fasteners, as in- 
dicated in the detail below 
Fig. 2. Drive the fasteners 
on both sides, to insnre a 
strong joint. Care must, 
however^ be taken in doing this, to avoid 
splitting the wood, fo saw the stidps off 
at right angles is highly essential, and this 
can be done best by using a niiter box. 
Fig. !. If none is available, you can 
readily make one in a few moments by 
nailing togetlier three pieces of wood 
to form the bottom and sitles of a 
boM that accoinmodcites the strlp.s to be 
ciiL Take a square and mark the top 
edges and the pities, and then saw care- 
fully. Fig. 2 sitows how the pieces of the 
frame are laid on a smooth door when 
nailing them togetlier. As each cross- 
piece is nailed in place, take a square an<l 
check whether it is accurately at right 
angles, which is necessary in order to 
make a truly rectangular sectiom It is, 
of course, assumed that the frames are 
dressed before assembling them, Tf this 
is not the case, use a small block plane to 
remove any rough places, which may 
otherwise show through I lie fabric. The 
planing is done before the frames are as- 
.sembled, to avoid the risk of ruining tlie 
cutting edge of the plane if it should make 
accidental contact with one of tlie corru- 



gated fasteners. After the frame has 
been completed, cut off the sharp edges 
of the frame with the plane so that they 
will not cut through the fabric, which is 
possible, especially if imitation leather is 
used. 1 he comers may be strengthened, 
as indicated below Fig. 2. 

Wlien the frames are ready, the fabric 
is tacked on. Taking for granted that the 
is 2 in, wider than double the width 
ot each of the sections so that 
it can be "wrapped*’ around the 
frame, and it Is also cut to be 2 in, 
longer than the see-' 
tion, proceed as fol- 
lows : Tack one edge 
of the fabric to one 
e tl g e of an up- 
right of the frame, 
as shown in Fig. 3j 



using small upholsterers' tacks and spacing 
them appi oxEiiiately 2 in. apart. He sure to 
get the edge of the fabric parallel with the 
edge of the frame, and do not let it over- 
lap at tins point. When the entire edge 
has been tacked oi^ turn the frame over, 
grasp the faliric in the center of the o-ppo- 
site side, as shown in Fig, 4, and while 
stretching it slightly, tack it on. Drive 
these tacks exactly in the center of the 
edge, so that they' can l>e covered later by 
means of imitation-leather gimp, obtain- 
able from an upholsterer or an upholster- 
ers’ supply lionse. Froceed with tacking 
the fabric from the center toward the 
ends, Eepeat the operation for tlie other 
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edge of the fabric,, which Ea tacked directly 
over the firjit edf^e, obiiiervnig the iiame 
precaution to get tlie tacks in the center. 
The top and bottom edges are then simi- 
larly tacked onto the frame. With a little 
care, you can avoid getting wrinkles in 
the fabric. Surplus material at the over- 
lappi rtg edges must be cut off with a safety- 
razor blade as close to tbe tacks as pos- 
sible. The corners are then carefully 
folded and tacked down so that lire folds 
will be toward the center where the gimp 
is to be tacked on. Do not stretch the 
fabric too much and no more at one place 
than at another. An alternate method of 
stretching the fabric over the first side 
of the frames^ to insure an even tension 
at all points, is shown in details A and B, 
Fig. 5. The first edge of the fabric is 
tacked to the frame, as described above, 
and the opposite edge is clamped between 
two strips of wood. Bring the frame to a 
vertical position on the lower strip, which 
is laid on the floor, and pull the frame for- 
ward ; this will cause the fabric to pull 
tight and even, permitting it to he tacked 
down. The covering, in these details, is 
shown shorter than tbe frames, for the 
sake of clearness in the drawing, 

Tlie gimp is then applied, the J/^-iii. 
widlh being used for tlte purpose. It can 
he had to match the fabric, especially if 
imitation leather is used. Get metal- head 
furniture nails, which 
can be obtained in 
various shapes, sizes 
and finishes, for holti- 
ing the gimp in place 
and adding a decora- 
tive touch. Large flat- 
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head, duU-fitiish brass nails were used with 
good results, being driven exactly in the 
center of the edge of the frame and spaced 
at 3-tn, intervals, which gave the best 
effect. Do not drive them in with a ham- 
mer directly, but use a small block of wood 
to pres'eiit marring the finish of the nails, 
as shown in Fig. 6, The best way to apply 
the gimp h to fasten one end with a nail 
about 3 in, from a corner. Draw the gimp 
over the corner, stretch it over tile entire 
edge, draw it over the next corner, and 
tlrive in another naih Mark off tlie point 
where the hinges are to be located; it is 
advisable to use three hinges on each side 
of tlie center section. Then mark tlte 
position of the nails^ spacing them from 
the edges of the hinges instead of from 
tlie center* a mistake which h easily made, 
The hinges used for tbe screens are of 
the double-acting type. Specify the ji-in. 



size when purchas- 
ing them. If possi- 
ble, try to get hinges 
having tbe same 
kind of finish as the 
nails. They are 
screwed to the cen- 
ter section, care be- 
ing taken to get 
them straight, and 
then the end sec- 
tions are set next to 
the center one, 
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\.nm of the inside of the pail to eacli pot. 
Fasten the strips together at one end and 
itnacli them to a v^■e3ght heavy enough to 
sink to the bottom of the pail* Spread 
out the strips of muslin all around the Htn 
of tlie vessel and lead them to the plants, 
one “trip to each pot, using a nail or a 
small stone to hold each end 
hrnily against the earth m the poL 
In a few minutes, the water will 
work tip the strips and keep the 
soil in the pots moistened iimil 
tlie pall is empty* The wider the 
strip is the more water it will 
carry. Put the pots in dishes to 
take care of excessive water. — 
Julia W. UVdfe. New York City* 



Gas Saver for Hot-^ Water Tank 



edges on the door, to permit the hinges 
to be screwed to the latter. After live 
sections are hinged together* tlie screen 
is complete except for the feet. Ordinary 
square drawer pulls can be used for this 
piirpofee. These are stained to ma^tcli the 
general color and sliade of the screen. If 
you have ability to paint* a ftreligln scene, 
such as the one shown in I'ig. 7, will add 
considerably to the appearance; if not* a 
snitahle decalcomania transfer can be ap- 
plied to eadi side of the center section, to 
furnish a note of color, Y'lten handling 
the screen, he careful to grasp it hy the 
frame. Never aUo\^^ the fingers to press 
into the fabric, as it will stretch, leaving 
objectionable denis, which cannot be re- 
moved easily* Also take care not to push 
the screen against any object or to push 
any o])ject against the screen, if you wish 
to keep it in good condition, 



Watering Plants Automatically 

T have found that plants can be auio- 
inatically watered by the wick method 
when the house is closed for a few day> 
and nobody is around to water them* Just 
before we leave, the plants are watered 
thoroughly and a pailful of water is set 
on a chair near-by so that the pail will be 
as close to the flowerpots as possible* 
From a piece nf unbleached muslin* tear 
strips long enough to reach from the bot- 



It frequently happens that one 
forgets to turn off the gas under 
the hot* water tank with the result that 
tlie water may boil, which is not only dan- 
gerous but wastes much gas. A device 
that will shut off the gas automatically 
when the water in the tank has been 
heated to a certain depth, will therefore 
lie appreciated. The device consists of a 
frame wired to the tank* and holding a 
metal therm ostat^ which, when heated, 
trips a weight and turns the gas cock 
shut* The frame is made of steel 

or sheet iron and is lieiit to form a wide 
angle. It should he about 12 in* long, and 
a small pivot hole is drilled 1 in. from 
each end, Tiiermostat consists of tw^o 



Simple Mechanism 
Which Shuts Off th* 
Gas under Water Tank 
Auiomaticdlly 

<itrips of alumi- 
num pivoted on 
the frame and 
similarly pivoted 
to each other. A 
light steel rod is 
extended from 
the center pivot 
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through a hole drilled hi the frame, an 
eye in the end af the rod being slipped 
over the pivot pin. The rod is of such a 
length that it will project about Virt in. 
through the frame at 70® F. A small 
weight, about }i lb., is fitted with a wire 
hook and Is suspended from the project- 
ing end of the rod, and a length of cord 
connects the weight with the lever on the 
ga.s cock, which h fitted with art extension 
making it about 6 in. long. When the gas 
is lighted, the weight is hung on the end 
of the rod as indicated. As the aluniiiuun 
Strips get hot, they expand and pull the 
rod back, which in turn allows the weight 
to drop, closing the gas cock. — James 
Ell is, Memphis, Tenn, 



Noisy Tin Can Frightens Birds 
Away from Fruit Trees 

Wafls of bright-colored paper and light 
bottles with small rocks in them are often 

tied to the 
branch ends 
of fruit trees 
to frighten 
a w' a y birds, 
Srnne birds 
are kept away, 
but it lakes a 
good deal of 
continual 
noise to put 
sufficient fear 
into the hearts 
of the more courageous of the unbidden 
guests. To prevent t!>e trouble, take an 
empty can, preferably an ordinary tobacco 
tin, and tear ofif the cover. Punch a small 
bole in the bottom for a string. Tie a fairly 
large nail or screw to one end of the string 
and make a large knot about 1 in, from 
the nail, to prevent it from being pulled 
against the bottom of the can, when hung 
in an inverted position, as shown in the 
drawing. The nail serves as a dapper, 
constantly jingling against the sides of 
the can, which is free to move in the wind. 
The least twist or jerk of the can will 
cause it to rattle and keep birds away. 



CAn oil mop may he cleaned by dipping 
it in soap suds to which a little household 
ammonia has been added ; rinsing in warm 
water completes the process. 





SxtrA Spriitg Leai, Attached to PfAtU Axl4, Supports 
Front Spring in Light Car 



EXTRA SPRIMO 
IN POSITION 



LEATHER PAD 



STEEL PLATE 



Preventing Front-Spring Breakage 
in Light Cars 



Frequent breakage of front springs in 
light cars can be prevented by the provi- 
sion of a heavy spring leaf, bent to the 
shape shown and attached to the front 
axle by means of two U-bolts and a tie 
jdate. A leather pad, placed between Urn 
extra spring leaf and the axle, provides 
a certain amount of resiliency. — G, A, 
Luers, Washington. D, C 



Wire Holder Saves Broom 

'I be life of a broom can be greatly in- 
creased by fitting it with the wire holder 
sliowii in tlte illustration, the function of 
the device being lo prevent the long 
Straws from spreading and breaking wheti 
the broom is used. The holder consists 
of a length of 
No, 14 wire, 
bent to form 
a loop which 
will Bt snugly 
around the 
broom about 
5 in, from the 
bottom. The 
ends of the 
w ire are 
twisted 
around the 
loop and bent 
at right angles to form hooks, which are 
pressed into the top section to keep the 
holder in position securely. 
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Barbed Wire Cuts 
Haystack 



Qiled-CdnviSS Screen^ Mak? I'bls Oottage Porch a Comfortable Koom Whkh 

Ha^ Bo«<n U^j«d All Winter 



Haystacks can be cut 
from top to botto'm by 
means of a barbed wire^ 
The wire is thrown over 
the stack and is pulled 
back and forth by horses 
hitched at either end un- 
til the stack is divided. 
This ill e t h 0 d works 
quickly and makes a clean 



admitted intn the room. Besides, they 
l^rovide adequate protection ag^ainst cold, 
making the room comfortable for general 
use. The porch* which 
the writer has built;f has 
been insed as a bedroom 
all winter, w hich has been 
the coldest winter in Ok^- 
1 a h 0 m a in thirty-five 
years* It is wind, rain and 
snowprooi— Mrs. V* S. 
Martin* Drumright^ Okla* 



Additional Room for Cottage 

We needed an extra room in our cot- 
tage and built it in porch fasltion, as show n 
in the drawing* The size was 10 by 2l3 ft. 
and the entire cost was about $1CK) ex- 
clusive of the work, which was done by 
an amateur. The sills were set on posts, 
the joists nailed on, and the floor laid over 
the joists in the usual way* Studs were 
then set up ami the roof framing com- 
pleted. The customary Lin. stock was 
used to cover the rafters* and shingles 
w'erc tlien applied. The studs are set 16 
in, apart except where space was left for 
windows, which consist of canvas screens, 
oiled to resist the weather and to make 
them more translucent. The frames on 
which the canvas w^as stretched, were 
made of 1 by 2-in, stock* planed and paint- 
ed* The caiiva*s should be stretched over 
one side only and then tacked to the edges 
of the frame, which should fit snugly in 
the opening desigiieti for it. small books 
and eyes being used to liold it in place 
securely. If desired, regular wire screens 
also may be provided so that, when the 
canvas frames are removed* the room is 
converted into an open porch. With the 
canvas screens in place, plenty of light is 



cut Two autos or trucks would be better 
than horses, altliough the latter have been 
used satisfactorily for the purpose by a 
farmer in the west,- — ^L, C, Ferguson. Man- 
teca, Calif. 



Foiling Auto Thieves 

The auto ignition lock showm in the 
illiistraliou embodies a simple method of 
making an auto thief pass up your car in 
preference to 
one that will 
start more 
easily. After 
he has shorted 
out the igni- 
tion switch he 
does not an- 
ticipate took- 
ingfor an other 
break tti the 
wdring* An or- 
dinary cleat 
socket is 
s c r e vv e d in 
some inconspicuous position* as indicated* 
and is connected in the storage-battery 
drciiit, Of course, the wires leading to 
the socket nuu’t he well concealed. 
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Chemical- Weighing; Stunt fur 
Amateur Photographers 

Amateur photographers who do con- 
siderable dark-room work will appreciate 
tb IS little stunt to save time ajul figuring 
when weighing out cliemtcali for making 
sotutions. Drive several nails over the 
w ork bench in a line and label eadi one 
with the name of one of the chemicals 
used. Take several empty bags^ such as 
tobacco sacks, and label each iu the same 
way. Put enough shot in each hag to 
equal just the quantity of that particular 
chemical used in a standard formula. It 
is then a simple matter to use the proper 
bag of sliot instead of the scale weights, 
and the various chemicals can be weighed 
out quickly and in exact proportions each 
time a batch of the solution is prepared. — 
L. li. Kohbins, Harwich. Mass, 



Sewing Narrow Tape 




WOBK 

STRIP OF 
WEWSWRER 



W li e n you 
find it difficult 
to sew along 
the -edge of a 
narrow length 
of doubled 
tape on your 
machine, try 
the kink 
shown in the 
drawing* The 
tape is laid on 
a piece of 
n e w s i> a ]} e r i, 
and the two 
are sewed to- 
gether as in- 
dicated, after which it is a simple matter 
to remove the paper. This metliod makes 
it comparatively easy to sew straight along 
tl)e edge. — Albert K. Jones* Milford Sta- 
tion, X. S. 



Rifle-Sight Kink for Hunters 

Wheit hunting deer, many running 
shots arc missed because it takes too long 
to get the bead of the front sight in the 
notch of the rear sight and on the mark. 
1 have eliminated this difficulty in a very 
simple way. The front sight is removed, 
and a copper rivet is cut to the same height 
and fitted into the sight slot. A groove 




Silv«r-Wound Guitar Strin,K My,ki<s Ovick Sighting 
Arrangement on Rifle 



is filed in the top of the rivet to hold a 
silver- wound guitar or cello string. One 
eiKi of the string is fastened around the 
niuzale of the gun, in from of the rivet, the 
string is then laid in the notch in the rear 
sight and the other end is tied to the gun 
as shown. When t.ving the string* get it 
as taut as possible, and then force the 
front end of the string up on the rivet 
which will make it still tighter and per- 
fectly straight. This sight can he quickly 
seen, so that the hunter can instantly level 
it on the mark ami shoot. — J, J. BriiidoSi, 
rnteniational Falls, Minn, 



Ladder Stile Crosses High Fences 




For the un- 
usually high 
fence, the 
in e t h o d of 
passing from 
one side to 
the other by 
m cans of a 
special ladder, 
as shown in 
the photo, has 
been f o mi d 
entirely satis- 
factory' and 
much cheaper 
than the in- 
stallation of a 
gate. Tt is a 
double ladder 
with the feet well Imbedded in the ground 
and the top securely joined by means of 
cleats and a single wide board. Each 
step is a 20-in. length of 1 bv 4-in. board, 
set between 2 by 4-in. upriglits.— Dale K, 
Van Horn, Lincoln, Nebr, 




vvhidi the ily can l)e \%*orked 
on with ease, as both iKinrls 
are left free and there is notli- 
in^ in the way of the thread. 
For bay hluefish, live ki]]ies 
and spearin,^ are itsed as bait, 
but when it is difficult or itu- 
possifjle tcj get tiiese, John D. 
Mayer uses a kire ma^le by 
twisting a by 4-iii, strip of 
aliiinimim, as shown in Fig. 2. 
It should, o£ Course^ be swiv- 
eled as indicated* It is a good 
idea to keep your creel as cool 
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^HOSE who have found the ordinary 
’*■ fly-tying device for holding hooks un- 
.sat is factory, will take the tip o£ Robert 
Page Lincoln and use a surgeon's haemo- 
stat, an instrument shaped somendiat like 
scissors and having a flat tip. The fish- 
hook is held firmly by the damping action 
of the notches Indicated in Fig. 1, after 



as possible, to prevent spoiling the fish. 
Dick Cole has found this can be done by 
painting the outside with aluminum paint 
to reflect sunlight, or by providing a cover 
of white Turkish toweling, as showm in 
Fig. 3, which, when ^vet, keeps the creel 
cool by evaporation. Mr. Cole has also 
found that tasty smoked fish can be pre- 
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pared in a camp stop's by placing tins (not 
aluiniiiiim plateti) of sand and wood chips 
over tlie burners and suspending the fish 
in the upper part of the oven as shown in 
Fig. When the wood starts to smolder, 
turn the flame very low% just sufficient to 
keep the wood smoking. The fisli should 



he S[)xikecl in hrine overnight be- 
fore preparing them in tlds way. 
The novel method of keeping live 
l)ait on a hook^ by means of rub- 
Iser rings cut from old inner tubes, 
ns hIiowu in Fig^ 4. is the irlen 
lb Robbins, of Harwich. Mass., 
and he '^ays it i^s a good one. Twai 
more of Mr. Cole's kinks are shown 
in Figs. 6 and 7. In the first, a sec- 
lion of inner tube is used to keep the 
rods in good condition when stored 
during the winter, saving tlieni from rapid 
<ieterioration in the dry atmospliere of the 
modern home. To tie dry-liy hooks, lie 
uses a 12-in. length of silkworm gut, 
soaked in water and attached to the end 
of the regular leader witli a barrel knot. 
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The hook is slipi>e(l on the end as shown; 
then the erul of the g:ut is tied into a bulky 
knot, which pi'e vents the hook from coin- 
iiif^ off. According to Mr. James E. r'io- 
hle, Toronto; Can^, a short piece of heavy 
gal vanizeddron wire, bent to the shape 
sliowti in Fig. 8. and filed to a vee in one 
end, will be useful for releasing hooks 
from the tliroat of fish without risk of 
pricking one*s fingers. Hi Sibley has 
found, on his fishing and camping trips, 
that inclosing soot-covered camping uten- 
sils in suitable oilcloth bags fitted with 
elastic drawstrings, as shown in Fig, 9, 
simplifies his packing troubles. 



Protecting Typewritten Checks 




Blotter undtr Check in Typewriter Makes 

Erasitt£[ Impossible 

Typewritten checks tan be easily pro- 
tected by placing a small sheet of soft 
blotting paper underneath the check, as 
shown in the photo. Strike the keys a 
little harder than usual, and the letters 
will then partly perforate the dieck, which 
makes it practically impossible to erase 
and dtange them. — Kenneth Bronaldo 
Murray, Sturgis, Mich. 



Road Signs Used as Moving-Picture Titles 

In a recent motion-picture film deplet- 
ing a motor tour of the west and pro- 
duced by a western automobile dub, all 
the titles used are Hashes of road signs 
set up for the information of tourists. 
This method of producing titles has a 
strong appeal to users of small motion- 
picture cameras who record their motor 
vacations. Besides providing the infor- 
mation desired, such signs give a touch 
of local color. They naturally appear just 
where needed on the picture. 



Obtaining Chimney Draft 

T owned a house standing beside a high 
railway embankment, and was troubled 
occasionally with drafts that prevented 
the proper operation of the chimney. 
After trying various methods of eliminat- 
ing tlie trouble without any noticeable 
effect, I followed the suggestion of a man 
passing by one afternoon, who said that 
he could cure the trouble for half a dollar. 
His remedy consisted in taking a brick 
out of each flue, near the top of the chim- 
ney, on the side away from the embank- 
ment. No more trouble was experieiiced. 
— R. P. Harrison, Vancouver, Can. 



Save Your Book Bindings 
from Cockroaches 

Cockroaches have hetn found to destroy 
book bindings and other leather substi- 
tutes. Upon investigation, it was found 
that the roaches moisten the doth and 
then feed on the starch, casein and other 
substances that have been put in the fabric 
during manufacture, to give it stiffness. A 
simple and effective preventive against 
this destrtiction is to cover the bindings 
with a light coat of copal varnish, obtain- 
able at any paint store. — Thos, Goudie, 
Bombay, India. 



Adjusting Fan Pulley on New Fords 

The new-type Ford fan pulley, with its 
mounting integral witfv the water-pipe 
connection on the engine cylinder head, 
easily can be adjusted to place the 
pulley in line with the driving pulley on 
the crankshaft by the provision of gaskets 
at the point indicated in the illustration. 
When the pul- 
ley is too far 
forward, sub- 
stitute a heavy 
brown-pa per 
gasket for the 
copper gasket, 
and when the 
pulley is loo 
far to the rear, 
use two, three 
or even four 
of the usual 
gaskets to 
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it forward and into aliiicment with 
the drive pulley- — G. A. Lners^ Washin;^- 
tcm. D- C 



Exterminating Rats 

While in charge of a chain store, con- 
taining three large storage rooms in the 
rear, I was troubled for a remedy to check 
vidiarf rats from eating np my profits. 1 
obtained an okl rag mat, saturated it with 
water and placed it in front of the rat 
hole. In front of the mat, I placed a 
sheet of wrapping paper on which 1 
sprinkled some lye. The rats coining out 
of the hole ran over the wet mat and 
then over the lye. The moistened lye 
adhering to their feet caused so much irri- 
tation that it did not take very long before 
they all disappeared* — F*eter Dyer, Charles^ 
town. Mass, 





This Smail HcmeinaHje Gutter Will Be Found Better 
Than a LargE One an a Door. Canopy 



Neat Towing Device for New Cars 

An unusually neat towing device for 
new cars is shown in the photo, it con- 
sists of two lengths of lieEivv angle iron 
and a piece of strap iron, fastened together 
and attached with bolts and rivets to the 
apron over the gas lank, A short piece 

of heavy metal 
is brazed to 
the rear ends 
of the two 
lengths of an- 
gle iron, to 
form a seat f or 
a coil spring. 
It is drilled 
for a 

rod, which is 
attached to the spring by means of a mat, 
and a large washer is placed on the front 
end of the coil spring. The rear end of 
the rod has been shaped to form an eyelet 
for the tow ing hook. The device has been 
used by a .salesman who employs a trailer 
for transporting his wares.— Dale R. Van 
Horn, Lincoln, Nehr. 



Small Gutters for Door Canopies 

Very often small canopies over door- 
ways are not provided with eave troughs, 
A regular-si^e trough wotikl be out of 
proportion, so it is advisable to provide 
a smaller one. Simply take strips of gal- 



vanized sheet iron of the desired width 
and bend them lengthwise at right angles. 
By tacking these to the underside of the 
roof at the edge, a satisfactory gutter is 
formed, as shown in the illustration. Tf 
possible, the entire trought comprising 
three separate sections, should be built 
Lip to form one unit, the individual parts 
being securely soldered together. To 
prevent water from seeping between the 
gutter and the roof, a good coat of white 
lead should he applied, A downspout 
should also be installed. — L. H. Geoiger, 
Buffalo, N. V, 



Carpet Cleaner Made from 
Flexible Tubing 

An effective carpet beater can be inatle 
from flexible metal Lubing, or conduit, 
such as used by electricians* as shown in 
the illustration. In 
cleaning a mimher 
of heavy canvas 
pieces, this device 
ivas found much 
more satisfactory 
than an ordinary 
carpet beater, as the 
latter was too liglu 
Eind frail for the 
purpose. Wrap and 
tie the ends of the tubing together with a 
length of stout cord or adhesive tape to 
form a handle, an<l the beater is ready. 
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will not leave an oily film on the water 
as mtiieral oil does* A small quantity 
on the wiii^s of a fly will make* them 
retain their shape and will also increase 
the buoyancy. — Dick Cole, Los Angelesp 
California. 




Simpl« U'Shaped Device Keeps Fear Amo Wheels in 
Place When Axle Is Broken 



Retainer for Rear Wheel 
When Axle Breaks 

The wheel retainer shown in the draw- 
ing; is U-ahaped ami is made from a piece 
of Mrt-iii. steel, a hole bein^ drilled in one 
lep: to accommodate the brake-centerinj^ 
bolt, while the other legf forms a retaining; 
lip to go around the brake drum. The 
retainer is an emergency device whicli 
keeps the wheels from running off when 
tile axle is broken inside of the wheel 
hearing* When used, the brakes can be 
applied, and the wheel will be securely held 
in place while the car is towed* — G. A. 
f.ruers, Washington , D. C. 

A Kink for Fly Fishermen 

Dry-fly fishing is rapidly gaining favor 
with trout fishermen. To obtain best re* 
suits at this art. the line, leaders and fly 



Increasing the Tailstock Feed 

Because the tail stock of an engine lathe 
is not ordinarily intended to be used for 
drilling holes* the travel of the spindle is 
somewhat limited. This is es[iecially true 
when using long drills for deep holes. Tii 
such cases the drill is advanced as far as 
tlie spindle will permit; then it is with- 
drawn and the tailstock is pushed up and 
the drilling resumed. This is au awkwarrl 
job, especially if many pieces are to be 
handled. The writer devised an arrange- 
ment that overcomes. the trouble by making 
it possible to feed a drill or reamer straight 
through a deep liole* even though it is 
twice as deep as the travel of the tailstock 
spindle. To make such a fixture, get an 
old 1-in. screw having eight threads per 
inch* Saw off tlie liead and point the end 
to fit in the center of tlie tailstock screw 
at the back. Next make a collar to fit the 
screw^ pin it in place and tap it in two 
places for a couple of hook bolts, made by 
bending over the ends of two studs. Last, 
tap an angle iron to take the screw, and 
the device is ready for use. The angle 
iron is strapped to the lathe bed and the 
auxiliary screw ts attaclied to the tail- 
stock by means of the hook bolts, over the 
arms of the tailstock handwheel* In use* 
the tailstock nut is loosened just enough 
to allow it to move easily along the lathe 
bed. It will be seen that one revolution 
of the handwheel moves the spindle the 
distance of one thread in the tailstock and 



r*;ust be treated with 
something to make 
them impervious to 
water. Many spe- 
cial preparations 
are on the market 
for this purpose, the 
greasy kind b ei n g 
equal to, if not bet- 
ter t h a n ^ many 
others. It can be 
purchased in tubes, 
is easily applied and 
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also the tailstock it- 
self the distance of 
one thread in the 
auxiliary screw. In 
this manner, a long 
feed and a quick re- 
turn of the drill, if 
it is necessary to 
clear out the chips, 
are simply ob- 
tained. — Harry 
Moore, Hamilton, 
Canada* 
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Getting the Most Out of the Bench Saw 



By W. CLYDE LAMMEY 




A^ANV ownci’fi of small beU-clrive^i 
bench -saw rigs have irmihle getting 
reasonably gt>oc:l service from ttseir oiU- 
filSt and it gener- 
ally appears diffi- 
cult to discover a 
remcfly, Never- 
theless, when it re- 
fill ires coaxing to 
get the s a 
through ordinary 
work: when, in 
rlpinng, it is nec- 
essary to stop 
feeding and wait 
for the blade to 
catcli up speedy 
and. lastly, when 
practical w* o r k 
with the dado 
heafl is almost out 
of the fiuestioTTi. 



we may he sure that something is wrong. 

Rigs, drivesi by separate motors using 
a flat belt to transmit the power, are most 

likely to give trou- 
ble. unless we re- 
sort to a very stiff 
tension, which is 
(letrimental The 
belts used on most 
small rigs recjutre 
too heavy a ten- 
sion for maximum 
life of bearings, as 
tlie journals of the 
smaller motors are 
not designed to 
carry ibe weight 
of a very tight belt 
in addition to the 
load. In short. w"e 
may. in the ma- 
jority of instances, 
look to the condi- 
tion of the belt 
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aiul lUc Mje of tlie mandrel oi" spindle 
pulley and there find out wliat is wronj?. 

In the first place, the belt is required to 
turn a very small radius at hifrh speedy 
and mi the av^era^e small saw spindle, the 
pulley is made of iron, machined smooth, 
which last materially hinders the grippinp;^ 
power of the belt. Tii addition, the belt 
generally used or furnished is of standard 
single-ply leather. With a pulley radius 
under Ij4 i'^^M the single ply is far too 
heavy for service on a bench-saw spindle, 
especially where the belt is short. 

P'ig. 1 shows a standard-thiekneBs sin- 
gle-j^ly leather belt under light tension, no 
more than shoiiltl be necessary for ordi- 
nary work, A glance ^vi^ show- that this 
belt is in no lit coiiditimi to run on a pul- 
ley of the small radius shown, no matter 
what the tension allowable. As the first 
step, it is better, though not absolutely 
essential, to replace the iron spindle pulley 
with one of paper, having the latter . as 
large in diameter as the apace between the 
spindle and table will permit, and increas- 
ing the diameter of the dri’cer to get the 
required speed. With a 6-in. saw, this 
should never be less than 3,500 r.p.m* 
However, in this it must be remembered 
that it is also possible to run the saw blade 
too fast and thus lessen its capacity 
greatly. The 6-in. blades of the better 
makes are designed for appro.ximately tliis 
speed, and any material e.\ces>i causes the 



teeth to drag in the cut. This must be re- 
jnembered when altering the pulleys. 
With a motor rumiiug at a load speed 
of 1.750 r.p.m., a driver 4 in. in diameter 
and a spindle pulley 2 in. in diameter (prO’ 
vided the space perm IIS’! will give the cor- 
rect speed when the belt is in condition. 

Where a 6 or 7-in. saw is used, the belt 
should never be less than lyi in, in width 
and^ if we are to replace the original spin- 
dle pulley* the new one should be as wide 
as the available space permits. Wherever 
possible, it is belter to procure a pulley 
2 in. wide for a lj4-in. belt, and, if the 
original is between hearings, as in Fig. 2, 
and the space does not allow, put the new 
paper pulley onto the outer end of the 
spindle. 

But despite the advisability of replacing 
the spindle pulley, the belt is, after all, the 
chief consideration. We will get along 
very well with the iron pulley if the belt 
is put in comlition. Standard leather belt- 
ing is from pi to in. thickness, often 
more, and for the small-spimlle pulley it is 
best reduced to a uniform thickness, very 
slightly below j4 iu. To do this, sharpen 
the iron of the block plane to a razor edge 
and set it to take a very light cut. Lay 
the belt, Hesli side up, on a Hat, true sur- 
face and plane off tile waste (Fig, 3), be- 
ing very careful to come to uniform thick- 
ness, just slightly below pi \n. If the belt 
is endless, lay it over a corner of the bench 
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wlieti planing. A certain portion 
of the stiffness is thus taken out 
of the belt, and hy |>laniiig donti, 
we materially reduce tlie friction 
of the libers caused hy bending 
oyer the small pulley, A belt that 
has been run for some time need 
not be planed quite so thin. 

Next, lay the belt on a flat sur- 
face aiul loop it. as shown in Fig. 

4, having the flesh side out. and 
using a fairly heavy pressure* roll 
the loop back and forth ^ continu- 
ing the operation from one end 
to tbc other several times. Tlic 
end less belt is, of course* worked 
back atid forth from the starting point. 
Continue the rolling until the loop can 
be pressed tightly togetlier with two fin- 
gers. This operation takes the stitTiiess 
out of the leather most eftectivelv, and 
will remier tlie belt as pliable as though 
it bad been soaked in harness oil over a 
long period. Fig* S shows the ?ame belt 
as Fig. C after the planing and rolling op- 
erations, In each instance* the belt is 
under exactly the same tension. It will 
be seen from Fig. 5 that the stiffness is 
token out of the leather, allowing the belt 
to grip the pulley most effectively. 

The virtue of boles punched along the 
edges of a belt is sometimes questioned, 
and, while they arc of little use on a belt 
run over a pulley of 4-in* diameter or 
more, it has been the writer's ex[jerience 
that, along the edges of a belt that must 
turn a small radius, the holes are of some 
value. In tlie first place, they facilitate the 
escape of the entrapped air, anfl it is certain 
that they materially lessen the tendency 
of the belt to ''flap'" or vibrate exce?iiively. 
Further, the holes Lend to equalize the 
stretch, espectally in a new belt, and add 
materially \o the ease with ^vlticli the belt 
w'ill bend around the small pulleys* Ti is 
important that the Itoles l>e equally spaced. 
Fig. 6 shows a line being struck along the 
edge of the belt as a guide for punching 
the holes. Lay a rule along this line and 
mark the ^-in, spaces. Make the holes 
with a ^e-in* punch, as shown in Fig. S. 
setting the punch ott the intersection of 
the lines previously nia<le along the edge. 

Tf the belt is ttot endless, it will be nec- 
essary to lace it very carefully to insure 
smooth running. 




When measuring for 



final len.gth. have motor and saw in the 
closest position as to obtain the great- 
est possible adjustment to take up tire 
slack and stretch. Mark for cutting aboui 
14 ill. shorter than the actual measure- 
ment* Lay the belt on a flat surface, and, 
using tlie try-square, cut llie ends exactly 
sr|iiave. This last cannot lie overcmplia- 
sized. as the belt will travel at high speed 
and a slight tinevemie&s at the joint will 
cause it to vibrate sidcAvays, and, in addi- 
tion. the belt is likely to he thrown from 
the pulleys when put under load* 

If the belt is 1)4 in. Avkle, at least four 
holes should he punched for the lacing in 
each end and they must he carefuily lo- 
cated so that, wben laced, the edges oi the 
joint Avill be even and the holes exactly 
Opposite eacli oilier. Use a scratch awl 
Instead of the ordinary leather punch, as 
this severs the fibers of the leather, which 
is likely to allow otic side or the other 
of tlie joint to stretch slightly and throw 
the licit out of line. Fuiicli the boles only 
just large enough to allow a large sewing 
needle to pull through easily. The holes 
should be about in* back from the end ; 
a greater distance is likely to result in a 

Imiky joint* wdiich is almost certain to 
cause trouble on the small pulley. 

Rawhide is not suitable for lacing a belt 
that has been worked dow n to tlte thick- 
ness we now have it. Slioemakers^ linen 
thread, heavily waxed and looped to make 
four strands, makes a clean, smooth joint 
and will last nearly as long as rawdikic. 
Til read two strands through a heavy sew- 
ing needle and tie the four strands to- 
getlter. Fig 7 shows tlic manner of start- 
ing the lacing liv running the needle 
through the outside liole and then 
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tliroug^li the dhiclcd strands* Pull tight 
and run the needle through the opposite 
hole in the other end of the belt and then 
back through the first* Cross over to the 
next hole, bringing the thread across the 
joints down through and back to the op- 
posite hole. One thing we must be sure 
of: The stitches must cross only on the 
outside (tiesh side) of tlie belt. 

Standard leather belting is stamped at 
intervals with an arrow, indicating the di- 
rection in which the belt should be run, 
and it is important that this be carefully 
observed. Running the belt in the direc- 
tion of the arrow brings the grain of the 
leather in contact with the pulley surface 
at an angle which gives the belt its great- 
est grippijig power* Axiomatic also is 
the rule that the belt should always be 
run with the hair side next the pulleys* 
Never soak the belting in oil to soften 
it or apply heavy oil or grease to the sur- 
face while it is in use* A good leather 
belt will remain in the very best condition 
without oil if kept in a dry place* 

When hnished and laced, put the belt on 
the pulleys and tighten it only just enough 
to take up all the slack ; no more should 
be necessary^ and it should require a good 
stout pull I )v hand to slip the belt oti the 
spindle pulley w-hen under this tension* 
Start the motor and apply a very little 
friction belt dressing to the hair side* 
Nowq if we have our saw driven by a j/i hp. 
motor of the better make and the belt 



under the tension like that mentioned 
above, w^e should he aide to tinish a rip- 
ping cut through a 4-ft. length of ordinary 
pine stock at the count of fifteen, perhaps 
less with a newly sharpened and well- 
jointed saw blade. 



Trap Keeps Cows Free from Flies 

Dairymen at the Central Oklahoma 
State hospital have devised a trap which 
has proved successful in iiiakirvg the large 
cow barn Hyless. The trap U about 7 ft. 



Dairymen Will Appreciate This Trap, Which, Although Rather Large in Size. Has Been Found Very Elec- 
tive ia Freeing Cows of Flings They Arc Entering the Barn 
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high, 12 ft. long and wide enough for a 
cow to pass through, the exact shape and 
construction being clearly indicated in the 
photo and drawing. The principle in- 
volved is that Hies, when disturbed, Hy 
upward. To dislodge them from their po- 
sition on the cow's back, broom corn is 
placed inside the trap, so that it projects 
toward the inside, brushing against the 
cow when she passes through the trap. 
The flies swarm toward the top where 
they pass throngli a narrow passage into 
a screen cylinder, from which they cannot 
readily escape. The cylinder is removable 
so that the flies can be disposed of by 
d rooming, biiTnlng or otherwise, The 
trap is set in front of the barn door, mak- 
ing it necessary for every cow to pass 
througli it when entering, — Robert V. 
Peterson, Stillwater, Okla. 



Rapid Method of Filtering 
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Qtikk find Convenient Method of Renewing Radiator 
Sta^-Rod Support 



Filtering can be speeded up considera- 
bly if a piece of wire screen is cut and 
formed into a cone that wilt fit into 
the funnel. Ihit the screen cone into the 
funnel and then place the filter paper oti 
the inner surface of the screen. This will 
allow the liquid to flow from the entire 
surface of the paper. 



How to Remove a Frozen Nut 

When it is necessary to remove a frozen 
nut from a stud on a piece of machinery, 
and it is not advisable to take out the 
stud, try the method indicated in the draw- 
ing. Drill a row of small holes through the 
side of the nnt as shown. If wrencli is 
applied, the sections 
between the holes 
will usually stretch 
sufficiently to 
loosen the nut. If, 
however, the nut 
is t li 0 r 0 u g h 1 y 
rusted all around, 
drive a cold chisel 
through the row of 
holes to spread the 
nut apart. It may 
even be necessary 
to drill a row of 
holes on each side 
so that the nut can 
be broken in two. 



Renewing Radiator Stay-Rod Support 

Frequently the stay-rod support in the 
upper reservoir of an auto radiator is 
broken out* owing to incessant vibration 
or, perhaps, a forceful thrust or jam 
against the radiator. Instead of solder- 
ing the joint, try the repair shown in the 
drawing, which will he stronger than a 
soUleretl joint. Get two large washers, a 
bolt and two pieces of packing. Cut off 
the stay-rod support tug at one end and 
tap it to screw over the bolt. The bolt is 
pulled through the hole iii the radiator 
from the inside, this being done by means 
of a leiigtli of wire, placed through the 
opening and led out of the filler spout. 

The bolt, with a 
washer and some 
packing, is attached 
to the wire and 
pulled through the 
hole. A screw- 
driver slot, sawed In 
the end of the bolt, 
is the means of 
holding it from 
turning while the 
support lug is 
screwed in place. 
This repair can be 
made without re- 
moving the radia- 
tor, saving time. 
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CET in a duster of slmibbery at tbe far 
entj of your gardeUt this little Japanese 
tea house will add a picturesque touch 
not achieved in any other style of UTcht- 
tecture. It lends itself particularly to the 
development of the popular rock garden, 
and if one cares to elaborate on the idea, 
a lily pool with high-arched footbridge, a 
stone lantern and a few dwarf evergreens 
fit into the scheme admirably, 

A few modifications from the true Jap- 
anese have been embodied to simplify con- 
struction for the home craftsman.^ In 



Japan, this type of structure would have 
a tile or thatched roof; here we recom- 
mend galvanized, corrugated sheet iron 
for economy and easy installation. Paper 
windows, or '^'shoji" are the rule in the 
“Laud of the Cherry Biossom,” but unless 
a Japanese craftsman can be found who 
kiiow^s the approved method of applying 
rice paper so that it will be drum-tight 
when dry, it is advisable to use muslin 
tacked to the window frames. Also, in 
the Orient sliding wiTidows are in univer- 
sal use. but for simplicity and convenience 
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he retained — and that is the iinpainted, 
weathered otitside wallfi^. Houses in 
Japan, wlien made of wood, are left to the 
dementi tor outside finish and In time 



in this design, we have made all casement 
windows, except the large circular win- 
dow in the front wall. 

One attractive feature, however, should 
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assume a quaint mellow-f^ray effect. To 
simulate tins, the new boards can be 
treated with a driftwood stain, or some 
other application suijj^ested by the painter. 
Practically all of this structure, except- 
ing^ the window 
sash, can be built 
by anyone of ordi- 
nary shill with tools. 

However, a summer 
house of this char- 
acter is worthy of 
the very best work- 
manship. and it may 
prove advisable to 
employ an experi- 
enced carpenter for 
the job. Doubtless 
he will be able to 
suggest short-cuts 
and Certain changes 



to suit an mdividiial location that will sub- 
stantially improve tlie completed structure* 
Note that the base extemis 1 ft. on all 
sides. This is primarily for appearance, 
and at the same time serves as a sort of 

miniature terrace 
for potted shrubs of 
the Japanese va- 
riety. The floor 
joists are extended 
I ft, on the front 
and rear sides to 
carry this terrace, 
and on the ends 
short pieces of 2 by 
4-in. stuff are used 
for the same pur- 
pose. 

In sections where 
strong winds are 
frequent, it will be 
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allow for fht iraiiie?* Exact dinii^n 510 ns 
<>f ihe wiin.Ujw srisli are given in the 
tonr elcvaiions 

Select the be?it grade of matched siding, 
ifinl iL yon can obLain a wfiod that 
tjlAZED especially auraciive grain anr! 

that will stain welL Ihv all means 



rafters 
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construction 
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FRAMfMG FOR a AY 
ALL A" 



well to aiidior tlie tmidsllls to concrete 
piers in the manner showm. 1 1 yon do not 
wish to bother with making concrete, at 
least use large stones at the corners and 
under the cetiiral parts of the sills, as 
wood supports will rot in time and allow- 
the liouse to sag in spots* 

ConstructTcm proceetls in the following 
order : concrete piers or foundation^ mud- 
sills, door joists, door, side frames, ceil- 
ing joists, roof frame and rafters. Braces 
at the Corners of the sidewall frames are 
installed after the frames are set up and 
squared* 

Lay the roof sheathing and roofing pa- 
per before going altead with the rest of the 
work, so you w ill have a dry place to work 
in if stormy weather occurs. 

Tu making openings in the side frames 
for windows and door, do not forget to 



do 50* The beauty of the exterior is 
greatly enhanced by an attractive grain, 
A darker 'siaiii on the exterior moidhig 
will set off the plain panels, 

The window aash are really a job for 
the sash-and-door mill. However, to 
achieve the, true Japanese effect^ the inul- 
Uons shoulfl be of rectangular section, and 
the liglits, or indiL-ldual frames, 4^2 by 9^ 
in. on centers. Note that tltere are two 
glazed frames in the circular window. 
This follows the Japanese practice of hav- 
ing: at least some point of transparency in 
the translucent paper windows* In case 
you use muslin or any other doth you 
think better suited for tlie purpose of 
windows, tack it on the inside of the mul- 
lions, using ^^-in. black hincling tape. A 
wood mohling holds the cloth in place 
around the edges of the sash. 



344 



POPULAR MECHANICS 




T 




1 




rr 


ROOf 




CaRNER 


-r-r— 

-PtLCE. 


u . . . . 


1 1 ' 




■ I 

I . 


1 




~h 




Ml 




1 


.. i 




i 




“ i 






' i I 




rn 








1 




1 




! 




















1 


' 


! 


i 






1 


'i ' ■ 










■; 
















m1.! 


i 


TsJ ' 














• 

■ 


! 


! i.L:. r 


- ' - I , 




I : ; / I 














1 1- 0- 




— ^ 





Ogles'' kLClAU<^OlAR 
^ SASH 



tapl 



QJLED 

MUSLIN 






3-6 



3 SO, 



RIDGE 



P ECE 



A pleasing break in the rear elevation 
is attained with the shallow bay. This 
acids considerable extra work, yetn al- 
though by no means indispensable to this 
design^ contributes much to appear- 
ance, and justifies the effort requirech The 
detailed drawing suggests one method of 
constructing this, but the builder may use 
any plan. In ordejing your sliding door, 
be. sure to specify a ciirly-tnaple panel, or 
some other wood with a bizarre grain, 
like slash-grain fir, for by contrast with 
the plain sidewalls it will heighten the 
pleasing effect of both* 

The roof decorations are important. It 
may be necessary to build up the long 
corner pieces from two hoards, as they are 
15 in, wicie at the curved end. These 
should be well sanded, for they are to 
take two or three coats of gold or bronze 
paint, as are the dolphins and ridge piece. 
In finished size, they should be 1 in. thick. 
This is a job for a bandsaw, or a good 
husky jigsaw* Laying them out is a sim- 
ple matter by using the squared diagrams* 
They are attached to the roof with metal 
brackets, which can be purchased at a 
hardware store and bent to the angle re- 
quired. 



A tinner will advise you how to instaU 
tlie corntgated roof. Iiiasmuch as the 
sheathing is already covered witli roofing 
paper, the slieet metal is more for appear- 
ance than rain protection, and can be laid 
accordingly. Chinese red on the corru- 
gated roofing will stand out in vivhl con- 
trast to the adjacent foliage, but for those 
who do not care for such brilliance, an 
oriental green will be preferable. 

Panel the interior with waltboard and 
battens, including the ceiling. Provision 
should be made for electric lights or Jap- 
anese lanterns, and in case you expect to 
spend summer evenings here, you will 
need to arrange for screens. These neces- 
sarily will be on tlie inside and of the type 
used in connection with casement win- 
dows. 

To adliere to the Japanese idea, straw 
matting should be laid ou the door. It is 
not likely that the true Japanese "tatamT^ 
(floor matting) is available in this coun- 
try, which is unfortunate, as it is of beau- 
tiful, smooth-surface texture, over I in* 
thick and made up in sections about 3 by 
6 ft* In fact, all interiors over there are 
designed for a certain number of tatami 
and dimensions of rooms are given as 
four, or six tatami, or whatever the num- 
ber may be. 

Reed furniture will be in keeping with 
your little tea house, and a Japanese screen 
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adds to the onentai atmosphere* Han??: ^ 
Japanese scroll on the wall at the side o£ 
the hay, an old Japanese prim or two, and 
a potted dwarf plum tree on a low stand 
in one corner, and you can fancy yourself 
in Old Japan — with modilications. Scaled 
down in size, tliis design will make an at- 
tractive and umisual playhouse for the 
children, if space does not permit the erec- 
tion of the larger structure, and scaled 
down still more, it will make a dollhouse 
that will delight the heart of any child. 



Quickly Adjustable Shop Stool 

Built almost entirely of pipe and pipe 
fittings, and having the advantage of be- 
ing quickly adjustable, the stool shown in 
the illusiratioti will be found convenient 
in the shop. Bolt a Ltn, pipe fiatige to 
the undersi<le of an ordinary stool seat 
and thread into it a 20-Tn. lengtli of Lin. 
pipe, which has been threaded nearly its 
entire lengtli, A heiivy steel waslier is 
then cut £>m to fit loosely over this pipe, 
ami to grip it when inclined at about the 
angle indicatetl. Slip the washer over 
the pipe. Tlie base consists of a 2fl-in. 
length of pipe, threaded into a 134 - 

in* floor (binge, which is in turn fastened 
to the floor or to 3. large metal disk, as 
shown. The top of the l34-iti* pipe is 
sawed off at the angle indicated, which is 
sliglitly greater than the angle at which 
the washer grips the pipe on the seat. To 
raise or lower the stool, simply hold the 

WMsher hori- 
zon tally and 
slip the 
smaller pipe 
through it , 
VSdieu the seat 
ts releasedt the 
w ash c r will 
drop into 
place over the 
base pipe and 
will grip the 
threads in the 
smaller pipe. 
The greater the pressure on the seaL t!ie 
more secure will be the grip of the washer. 




FUNGL 
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CB efore painting window frames, smear 
some soap on the glass near the edge; 
this will protect the glass from splatters. 




Using a Slotted Nut and a Wooden Lever to Compress 
Auto-Valve Springs 



Slotted Nut Aids Valve^ Spring Assembly 

Tor removing or replacing the valves in 
an overhead-valve auto motor, the simple 
tool shown in the rawing will be fouml 
very baiuly^ and any motorist can make 
it in a tew minutes. It consists of a large 
nut, slotted at one side so tliat it forms a 
U-shaped spanner. By placing this over 
the valve stem, with the legs set firmly 
against the spring-retaining washer, and 
applying pressure by means of a wooden 
lever, as indicated, tlie spring can be com- 
pressed to permit removing or inserting 
tlie pin. — G, A. Luers, Washington, D, C. 



Rust-Proofing Iron and Steel 

The metal to be treated is first immersed 
hriefiy in a boiling solution of sodium or 
potassium hydrate to remove oil and 
grease. It rusty or badly larnished, it is 
given tbe ordinary sulphuric-acid pickle. 
It is then well washed in clean water, pre- 
paratory to the final ueatmeut, Tlie rust- 
proofiiig fluid consists of a 4-per-cent so- 
lution of phosphoric acid mixed with clean 
iron filings. It is kept at boiling temper- 
ature, The article Is immersed in the 
hoiltng solution for 2j4 to 3 hours. The 
metal will then have a greenish-black ap- 
pearance. Dry and oil It with linseerl or 
paraflin oil. The final color ivill be a 
grayish black. 
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Pointing Brick Walls 



The owner of sl garage where 
1 worked was a very thrifty man 

Homoinada Elevator for Slacking Orain ButidS^t Which !■ Privcn nnd saved anyth illtT lie COIlld fltul 

by a Tractor ' “ 



Stacking Bundles by Engine Power 

Jlorc grain growers would probably 
place their grain humlles in slacks and al- 
low it to go through a sweaty which is con- 
sidered better tlnui placing them in sltocks, 
were it not tor the work in pitching tlie 
bundles on the stack, Aliliough this work 
is not difiiciilt while the base of the stack 
is being built, it becomes quite a task 
when the bundles have to be pitched up a 
few feet. A Nebraska farmer solvcfi this 
problem by using his tractor to do the 
work, A wood chute, 24 in. wide and 24 
ft, long, was made, and a W'ooden roller, 
fitted 111 suitable bearings, provided at 
each end of tlie chute. The bottom roller, 
which is 6 in. in diameter, has a pulley at- 
tached to it to permit attachment of a heU 
to the tractor drive pulley. A third roller 
is arranged under the center part of tlie 
chute on a holder, which can be adjusted 
to tighten nr loosen a web lielt slipped 
over the end rollers of the chute. The 
belt is equipped ^vlth a number of slats 
to prevent the grain bujidles from slipping 
dow n wdien the elevator is working, Biin- 



■ mom for, that was not en- 
tirely wrecked. Among his favored ar- 
ticles were battered grease cups and their 
caps. To straighten the latter, we made a 
simple rig that anyone having a small 
lathe can duplicate. An expanding screw 
runs tlirough a steel nutj the nut being 
threaded on the outside to fit into the 
expander, udilch is machined from a piece 
of cold-rolled steel, and is tapered on the 
inside. Tlie working end is provided with 
the same number of threads per inch as the 
caps to be repairerl. Four slits are ent in 

expander 

■ screw to bear 

^ This 

the grease -cup 
cap. A mallet 
or soft hammer is then used to restore 
the cap to its original shape, — Frank N. 
Coakley, Buffalo, N, Y. 



dies pitched on the belt at the 
ground level are carried to the 
top without any trouble. Using 
this elevator, it is an easy matter 
to build a 25-ft. stack quickly.— 
G. G, McVicker, K. Bendj Nebr* 






When pointing up a crack in 
the mortar between bricks, it is 
necessary to ent out the mortar a 
little longer than the crack and 
about Yz in. deep. This sliould 
be filled with a half-and-half mix- 
ture of cement and clean^ sharp 
sand* Tn replacing cracked or 
broken bricks, great care should 
be taken to see that the brick is 
firmly bedded into the mortar on 
all sides, or the wall will teak and 
eventnall)' settle in that spot. 



Reclaiming Grease-Cup Caps 
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Common Salt Makes Good Filler 
in Bending Tubing 

Sand is generally used as a filler to keep 
small copper tubing from buckling while 
it is being bent at sharp angles. H the 
sand is slightly damp, it will pack at the 
bend and is then very hard to remove if 
the tube is not heated. While bending some 
tubing, try ordinary table salt as a substi- 
tute for sand. This can be dissolved in 
water and washed out if it does not come 
out retidily of its own accord. When 
washed out. the tubing will be thoroughly 
free from dirt and the possibility of get- 
ting grit in an oil or gas pipe, in case the 
tubing is to be used on an auto, is entirely 
eliminated.- — H, R* Harrington, Berkeley^ 
California, 



A Screw -Tightening Arbor 

For carrying large work on arbors it is 
necessary to do a good deal of hammering 
to get the pieces on and off. Much of this 
work can be better done on a flattened 
arbor furnished with a scre^v, as shown in 
the drawing. To make up for the close 
space in which the wrench must be 
turned when adjusting the screw*, the lat- 
ter is finished with two square heads at 

an angle of 45"^* 
so that it is always 
possible to get the 
wrench on one of 
the heads. For 
W'ork that is not 
too wide, one 
screw will be suf- 
ficient, if adjusted 
in the center of 
t li e work. For 
W'ide work, two screvs'S may be used, placed 
near the ends of the work. 




Tool for Setting Steady-Rest Arms 

Jobbing shops often receive lathe w-ork 
that has only one center. This usually 
means that the steady rest must be used 
to support the centerless end, To facili- 
tate this work, a repair-shop worker made 
a handy tool, which consists of a body 
piece to fit the tailstock spindle, with a 
rod holder a running fit, and a setting rod 
sliding through a hole at right angles, the 




Hand/ Tool for StUing Stcad/-ftcst Arms far Work 
HaviiiE Only One Center 



rod being held in place by means of a 
knurled tightening screw. A flat is milled 
on the side of the rod holder. When the 
steady rest is required to be set, the diam- 
eter of the work is taken and the rod Is 
set by means of a scale to half of the diam- 
eter from the Hat to the end of the rod. 
The rod Is then swung around to set the 
two bottom arms of the rest. The top 
arm is set when the work is in place.^ — 
Harry Moore^ Montreal, Can, 



Cork Gauge for Laboratory Workers 




For druggists and other laboratory 
workers, a handy cork gauge can be made 
by nailing corks of different sizes to a 
board near the bins in which the corks are 
kept. Wlien a cork is wanted for a par- 
ticular bottle, the bottle is first tried on 
the corks on the board, and after the cor- 
r e c t size 
has been as- 
certained in 
this wa_Vj it is 
an easy mat- 
ter to pick a 
cork of the 
same size from 
the proper 
b i n, — R a y - 
m o n d B . 

W a i I e s , B e - 
thesda, Md. 



Wood Joints for the Amateur 

PART VII 






to corresponil. Wlien this joint is put to- 
gfetlier, no trace of the groove is visible 
from the front. Another advantage, to 
the amateur, is that any small error in cut- 
ting the groove is also invisible from the 
front. Where one does not want to cut 
a groove the full thickness of the shelf, 
the shouldered housings Fig. 35, may be 
used. The groove is cut from one-third 
to one-half the thickness of tlie shelf, and 
the end of the shelf rabbeted to tit. 

The above joints are usually glued and 
nailed, the nailing being done from the 
inside of the Joint, and the nails driveti 
down in a slanting direction through the 
shdf and into the side. If the xvorker 
wants to make a job that is a little better, 
and to produce a joint that will resist an 
endwise pnll on the shelf withoni the 
use of nails, the half-dovetail housing, 
shown in Fig. 36, may be eniployetl. Tlie 
half dovetail may be cut either on the 
upper side, as in the larger detail, or on 
the underside, as at A. A full dovetail, 
on Ijoth sides of the shelf^ may also be 



STOPPED dovetail HOuStUG 



FiCr 3€ 



Photo Shows How The 
Dovetsll [3 Pared on 
the End of the Shelf. 
!n a. Tapered Joint 



and the easiest method of doitig this on a 
housed joint is shown in Fig. .14. Here 
the groove or dado is ^^stoppetf’^ an inch 
or so back of the exposed edge of the up- 
right, and the end of tlie shelf is cut back 



HOUSING 
OR DADO 



PLAIN HOUSED JOINT 
33 

SHOULDERED 
HoostNie 



STOPPED HOUSINS 



TAPERED- 
DOVETAIL 
HDUSFMOa 

FiC.33 



STBAlGHT 



of the commonest joints in every- 
day practice is the housed or dado 
Joint. It is often used, for example, when 
fitting the ends of shelves to the sides of 
a cupboard, or similar piece of furniture, 
and also for upright partitions. 

Its simplest form is shown in Fig. 33. in 
which the end of a shelf is let into a 
groove cut 'in the upright piece. It is 
somewhat of a tradition among good 
craftsmen that the form of a joint em- 
ployed on various parts of furniture 
should be concealed as much as possible. 
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lifted. A (lovetatl hoit?^ing may also \ni 

Slopped, as imlicated in Fi;^. 37. and m this 

case also, the form of ihc joint is concealed 

from the front edj?e. Joints of this kind 

are more eli’ective in Iran] titan in soft 

wood, ai in the _ . . _ - 

latter the edj^es of 

the dovetaits are 

likdv to crumble, * 
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ally llttefl with a panel or matchhn-ard 
h,'Jick, and this It olds ihe sltelves for- 
warik These are ^dued juims, nq 
nails or srrews beiiis: necessary. 

Fii^. 39 ihow's a neat way to Eini.sh 



Cawing stopped 

HOUSING 



chisel 



CHJSELrNG 

Ho. 40 

The bevels of the dovetails sliouhl not he 
too aente^ or the joint will be weak. 

Fifif. 38 shows two (?ood forms of the 
housed jointj whicli are not only half- 
dovetailed, but are also tapered from back 
to front, and stopped. In detail A^ tlte 
joint is tapered all the way from front to 
back, and in B the lower edg:e of the joint 
is straight for about half the width of the 
board, the remainder beings dovetailefl and 
tapered. In both joints, the upper edjre 
of the Joint is square across the boards. 
These Joints demand careful setting out 
and cutting, hut make a very stiff joint. 
In construction of the type employing 
IiousecI joints, the rear of tlic piece is usu- 



ntf a iob employing tfiroiigh dadoes, 
l»y lacking half-round moUliug on the 
edges ol shelf and upright. 

W'^hen laying out for housings, folto^v 
tlie procedure shown in Fig. 4tl. Mark 
with square and knife; saw do^vn to the 
tleplli marks, using a guide sirip tacked 
to the piece, then cut the waste out with 
ihe cldsel, taking the cuts on the corners 
td' the waste first, and finally in the center, 
as shown at B, C and D, Through dailoes 
can he planed out with a dado plane, but 
stopped dadoes will usually be found 
easier to cut by the method shown. The 
bottom of tlie dado should be dressed 
down level with the router, if one is avail- 
able. Sometimes a shalloiv hole, tcj the 
depth of the dado, is drilled in the eml of 
tlie groove as shown in one detail. When 
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cutting: taperefl-cloveta.il hoiisinj^s, make 
the chisel cuts on the tapered part vertical 
at flrstp remove the waste, then pare the 
dovetail as shown in the upper drawiuiz', 
Fig. 41, The mating piece is pared to fit 
as shown in the lower drawing. Note that 
the angle o£ the dovetail tapers off toward 
the straight part. In both pieces. 



How to Cure Hens of the Flying Habit 

Complaints 
of neighbors 
against poul- 
try owners 
are frequently 
Caused by the 
Hying habit of 
one or more 
hens of a 
flock, Some- 
times the 
owner resorts 
to wing clip- 
ping, but this 
practice not 
only mutilates 
the plumage but also tle]>rii"es the bird of 
sufiicient body protectiom The wing 
feathers cover a vital part, e.xposure of 
which to either heat or cold may result 
in sicknes.s and death. A California pouF 
fryinan cures the fiying hal)it by tying the 
six flight feathers of a wing with a cord^ 
as shown in the photo. By the time the 
cord wears off. the bird is completely 
broken of the habit- 



Making Blueprints from Heavy Paper 

Often it is desired to make a blnepriiit 
from a drawing made on beavy paper or 
Bristol board, witiiout tracing. The main 
reason for wanting sucb a print is usu- 
ally that a copy is desired for filing, to pro- 
vide a temporary reference, or as a dupli- 
cate if the original is lost, in which case a 
reversal is no serious objection. The blue- 
print is made in this manner: Place tlie 
drawing in tbe frame with the ink in per- 
fect contact With tbe sensitized surface of 
the printing paper, to preclude the possi- 
bility of blurring due to dispersion of the 
light in passing through the thick paper. 
To get a clear-cut reproduction, it U 
merely necessary to increase the length 




of the exposure sufficiently to compensate 
for the reduction in the intensity of the 
light due to passing through the extra 
thickness. Jf the drawing bears consider- 
able lettering and would be very incon- 
venient in a reversed form, it can be easily 
read by holding it up to the light and 
viewing it from the back or by reading it 
as reflected in a mirror. A rather inter- 
esting variation of this method of print- 
ing that gix es an unreversed copy, but of 
less sharpness, consists in placing the back 
of the sensitized paper in contact with the 
inked surface of the original and then ex- 
posing the back of the latter to ihe light. 
In this manneri the only dispersion that 
occuis is that occasioned by the passage 
of light through the body of the blueprint 
paper, and when this is of the thin mailing 
variety, very good results are obtained. 



Keyway-Testing Fixture 

When laying off or testing shaft key- 
ways set at right angles to each other, it 
is general practice to use V-hlocks and 
find the center of tbe work from tbe table. 
Then a line is scribed across tbe end of 
tbe shaft, and the latter is turned around 
to bring the line perfectly vertical, so that 
the other keyway can be tested with the 
surface gauge at tbe same height. All 
this work, with the exception of setting 
the gauge at the center height, can be 
avoided liy using a couple of right-angle 

-blocks, accurately made with the vee 
exactly central. Two screws and a strap 
complete eacli block. To test right-angle 
key ways or holes drilled at right angles, 
lay the shaft .-vet 

in the V e e s 
and damp just 
enough to 
hold it. Now 
set the sur- 
face gauge to 
the center 
height and set 
one k e y w a y 
central from 
side A. Then 
hay tbe blocks 
on side B- to 
test tbe machining at right angles to the 
first test. The fixture can easily be adapted 
to the machining of the keyways also. 




distance. 




Chimneys JJreJfoh) 
'Being Worn indront 



^rpyricht^ riH'ulur Mcthnnlci 



Plan No, S-W^l® 



/"^HTMNEVS, like motlern batli rooms 
and decorative kitchens, have stc[>pe^.i 
out into society, so to speak. They are 
now bein;7 worn in front, YouVe noticed 
how chimneys have slowly but surely 
moved from their original position at the 
rear of tlie house to the sidewalk until 
today you find them as highly ornamental 
features on the front of every other new 
house hiiilt. 

Seldom ff ever do jou find two chim- 
neys alike. Some are jaz2v and theatrical. 
Others are restrained and severely plain. 
Many strange and interesting combina- 
tions of materials 
are worked into 
chimneys. Field- 
stone, brick, ce- 
meiitt stucco, tile^ 
bottle glass^ horse- 
shoes, initial letters, 
and other things of 
sentimental and 
historic interest, are 
employeti in chim- 
ney design. Senti- 



mental features which have surrounded 
the fireplace inside the house are now 
used to dress up the chimney outside the 
liouse. And why should it not be so? 
Sentiment, after alh is perhaps the main 
reason why people build houses. 

Speaking of .sentiment, Charles Dudley 
Warner once said, best artist that ever 
lived could not paint the family at home 
sitting around a radiator. But any second- 
rate artist could do a perfectly good job 
portraying alt the sentiment of 'Home 

Sweet Home^ by 
grouping the famity 
around a fireplace/^ 
So much for the 
sentimental and or- 
namental side of 
chimneys and fire- 
places. 

Speculative build- 
ers say that chim- 
neys and fireplaces 
are important fac- 



HOW TO GET A BLUEPRINT 

To hfrtp our readers get atari cd on one ol 
mO^t gloriouB e-xpBiienceG — building and Owning 
a hotne— Popular M<ohanic» WaffaiJnc will sup- 
pi}^ readerf a one-sheot blutprlnt of an:^ house 
appearing in the rnagaeine ior {1. Thi^ blue- 
print doea away with the necessity of hr^t pur- 
chasing' a complete set of plans to find out 
whether you can afford to build. It contsina 
Rnor plans, elevations, a section detail, slee of 
joists, studs, etc., and also a b“ief specibcation^ 
S-ubmlt it to tradesniEn and dealers for building 
catimstca. 



i!5I 




3S2 



POPULAR MECHANICS 




tors iti selliii" hotises, That may be aii- 
otlier reason why they are now worn out 
m front. 

Take the attractive little house illtis- 
trated this month. The chimney is a dom- 
tnanl feature of the exterior de.sign. Done 
in native fielilstone of gray and brown^ 
it contrasts nicely in texture and color 
with the sta.ined edge-grain cedar shingles 
on roof ami sidewalls. Above the en- 
trance door is a touch of stucco. This 
adds still more interest to a highly deco- 
rative and well-planned color scheme. 

And now let's 
study the plan. First 
notice the general 
appearance of this 
houstn Note how it 
nestles close to the 
ground. You feel it 
is a part of tlte land- 
scape. This is as it 
should be. Far too 
many houses are 
perched high on 
basement walls and I 

appear to be strut- I 

ting armmd on stilts I 
and top-heavy, J 

There are five 
good rooms on the 
first floor and space 
for two extra sleep- 
ing rooms on the 
second* In other words 
galow equipment below 
may grow later on, if you : 

Tilts has advantages. 1 
houses generally want 1 
You have more than t! 



ond floor, there will be some not inconsid- 
erable saving. 

A word about wood shingles, because 
this is a shingle house. Shingles are made 
tw^o ways, One is to cut them tow'ard the 
center of the tree so that the annual rings 
will be parallel on the face of the shingle. 
These shingles are called “edge-grain," 
They are really quartersawed like the best 
oak floors. They wear well and lie flat. 
In the long run. they are the least expen- 
sive shingle to buy. The other kind may 
be cut flatwise of the tree like rough lum- 
Q,. her IS made. These 

■ Jire the cheaper 



WTCflE! 



Shingles should 
be thick. Not less 
than two-fifths of 
an inch at the butt 
end and laid a slight 
distance apart. The 
exposed width 
should be as great 
as you can afford. 
Don't lay sliingles 
with orfl inary wire 
nails* A good shin- 
gle will outlast a 
wire nail many 
years. Use rust-re- 
.sistitig nails made 
from galvanized cut 
iron or zinc-coated 
nails. It s a waste of money to buy edge- 
grain shingles and use cheap nails. 

Stains in almost every color used on 
shingles give you a wide selection for te.\- 
ture, pattern and color effects. They act 
as a preservative. You can't go wrong by 



fcLtjROOn 
It' y* 10’ f 



uvmq. fKDM 

£4‘0^- 



fctOROOn 

ll-y'15'CT 



though you finish the first floor and let 
the second floor go until a buyer shows up. 

The living room is of special interest. 
It is practically one-half glass. This gives 
you a combined sunporch and living room. 
The house is frame construction, fully 
insulated, and will require a lot at least 
fort 3 ^-five feet wide. There is a full base- 
ment. The design will look well in brick 
or stucco. The general lines lend them- 
selves well to all materials. 

Roughly speaking, this is a $5.S00 house 
under normal conditions. Near large 
cities the cost to build will be higher. It 
will also be increased if you use expensive 
equipment. If you do not finish the sec- 



using a shingle roof or sidewalk and, in 
cDst> a shingle house is about the least 
expensive you caii build these days. 



PLAN BOOKS FOR READERS 

A MEW BUNGALOW BOOK; Sbtwi 
Icctcil low-CDSt buTt^alowf in populir styl», at 
prifH ranging fif>in S5,00[y d'Pwn ta $3,009. 
Each hou&e luTly dracribed and iUustrated. Send 
t«CL cents in stamps to cover mailing. 

TWENTY POPULAR LOW-COST HOMES 
ANDTEN COMMANDMENTS FOR HOME 
BUILDERS AND BUYERS: Selected houiev 
ahovrtng a variety of typ^, stylea, materials and 
aiiei* Some ai Low ai S3,000. Send ten cent* 
in ttampa to cover mailing Addnua Building 
Editor^ 
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That's the best there 
Says the tool dealer 



■'Ttnkfc" 
No. 50- A I 

Worhl^ ] 

fiinijDua ' 

Spiral f 

Driver. 
«.CNJ. I, 

N ». i 3fl-A 
nprini; 
in IibdJIi:; 
nricc. I ' 



‘^Yajikee^' IB 
No. 10 ^ 

Ratchirt 
. Driver, 
fc Eiirhtfljcep, 

Jf 2" to 12' 
k hladetf, up. 



VftrikeE^’ 

No. 41 

Pijflh Drill 
with 3 dilLI 
pplnu. 
Lip^'4<lpriL-t» 

tZ.ibU. 



‘■Yankw" No. 15 

R^lcIji-e Screw- .driver 
uiLh tltuml>'turn for 
AL^iJTtinjt -wobbly 
EtcrEws. BlaJr * h' di- 
amrter. jpeti km-itHs ; 
2 U? 3incJi<^H. Priceai, 
7 Ck. JSc. Stic, up. 



VV HEX your dealer offers you, 
"Yankee” Tool s.^ he does so because 
he values his own reputation — and 
your satisiaction ! 

There is no substitute /or "Yankee” 
— in the dealer's stock or in your tool 
kit. "There never can be. For “Yankee” 
knows only one standard . . * will never 
know any other. That standard is: 

*‘Y/*VA'££” on (he tool yon kuy mttms 

ulmoii in quedity^ s^ciency and durabiiity. 

Not merely good — the utmoiti Use 
this coupon to get free copy of “Yankee” 
Tool Bookt^^ — to help you make things* 



NorLti Brai MIr, Co,. L.plijgtt AvDinic, Philjictrlphla^ U+ E. A. 

I like ID tjvvn fine tools, such ns lllustralcd oii the "Yankee'^ paae in Popular 
M«Uantc-3v You niay acTid book allowing all Oie ''Yankee" Tools“how tlwjy save 
titiic and labor. 



Addn^s 
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Pledge to tbe Public 
on Used Car Sales 



1 Every used car h contpLcuously marked 
with Us lovveSI price in pEaln figures, 
and tKat price, just as (he price of our 
new cars, is rigidly maintained, 

2 A II Sttidebakcr automobiles which are 

sold as Certified cars havx been 

properly recondUioned, ^nd carry a 
3&day guarantee for replaceittenl of 
defective parts and free service on ad* 
justments« 

3 Every purchaser of a used car may 
dr Lve it for five days^ and then, if not 
satisfied for any reason, lum It back 
and apply the money paid as a credit 
on the purchase of any other car in 
Stock — new or Used. (U is assumed 
that the car has not been damaged in 
the meantime-) 

O |‘?p4Thi $fudf hebn' oEAnHHhC4. 



Will you risk 2^ 

for a 

®200 return? 



4 RE you willing to gamble a 2c stamp on 
the chance that this free booklet, "How 
to Judge u Used Car’*, will do for you w^hat it 
has done for thousands of others — that it 
may save you S2(K) on the used car you buy? 

See if the answers to these questions are 
worth 2c to you: What do code prices mean? 
How can I avoid ^^oq> bans”? W hat is a fair 
price to set on a used car offered by a friend? 
What is the model year of a given used car? 
What does the speedometer tell ? The answers 
to these questions and a host of others are in 
the 32 interesting pages of text and picture 
you get for a 2c stamp when you send for 
your free copy of "How to Judge a Used Car’’* 

Will yon take a chance on your own jiidg- 
ment when you buy your used car — or will 
you have the benefit of 
the information that car 
experts have aceumu- / — v ^ 

latcd during years of ' ^ 

having experience? ' ^ 

Fill In and mail tlie 
coupon below — let 
a 2e stamp insure 
you of used car serv- 
ice and satisfaction! 




THE STU1>EBAKEK CORPORATION OF AMERIDt 
Dept 15&* Soulh Bend, Indiana 
Please semi me ccipy of "How tu Judge a Used Car™^ 



5(reef ..... 

City iitu. tc 



STVDEBMKER 



Builder of Champions 
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How to Use Your Back Saw 



Told by the Makers of ^'^The 

r T 13 DisatciQ Steel and Dis.il,on Skill that 
make DLsaLoh Suwb Bujireme. Steel made ia 
tho Disstan Sted Wcirka puts REamiEm^ tough* 
nesa, long ciittiaig lifej intio every DlsstOn Suw^ 
T00L9, and tYte< 

Disstor Skill gives belter baTsuce to all Disstnn 
Back Suwa; makes Disston Hand Sans lead 



Saiv Most Carpenters Use” 

the vfcwid; and luairitains Dissloit |p.nd<Trditp in 
COfn|kitSH dovetail nawa. coping euiws, and 

otiior Hniall aawa for every piirposer r^o other 
liuwa can Give ^ou #«eli lasUug Huli^ructkiu. 

Ask for lyiHstoT) I Hand Saws. a( eour:^; nml 
every other type of »ii^s for bench or mnehtne 
worki Hack Sttws. MctuI Culliut^^uwa aud I'llesw 




Flic* for the Vood Worker 

DLRoton Cabinet Film (fine teetb) 
for BmoDthliii; sod AnLshtnff wchju 
aurtaccs, c*«lDH tlfrbt dooraH etc. 
Slsaton W<M>inva5ps ceoarsw teeth) 
lor roueh. fa<?t cuttitig. enlar^ng 
holea, etc. Haif-Toiittfl S Cabinet 
FUe,C5e Fist S" wood Bosf.SOc. 

1 




llandioBt of Pocket Lcv«1* 

For tnilnff up ccnstnicUon wor):« 
ahelv«,eteu,u!?eftl>tNfltnn I’pather- 
weteht Ijevci. It is the Ugiitiait pnti 
handlnat lOvi;] made, l^ni^tb, D^l: 
weirht^ 2 Dz. .^eroptaneatuniLDUm. 
Oue level and two plumh uinssM, 
guaranteed adou rate, SI. 2 O 1 




For CutUii^ EtovcIailH, ele* 

wnorever me finwt po^ibic fcrnt 
l« needed, In clovotalLine, pfitterp 
making; etO„ use a l5!t»ton N'o.n^ 
Dovetsjl Bladle extra thlti, 

witft Otio teeth. Ttio S* btade, 
17 points to ineb, is uiost i>op- 
11 lae for general usd. S 1 .£ d. 




Y OU muat bnva a back saw if you expect to do 
accorate eahiEtct Work, cutmitTCs, groo^'es, tuer- 
tisjoa. mill drags, OlC., or do rareful Joinery, You should 
also have u. beiiEjh hook, (below), for Jiolduig tha work 
firmly. You cap nl^io use 0 buck saw in q luilre box. 

I n using a mitre boi, be sure slots m box line up wilh 
tlio Cut Lu be uafxde. lLc4d work ag^uusit buck of box 
and atart cut CBrerully with u b^tek atmk«-. bolding 
liLuldle stighlly upward. After cut is started, grudu* 
ally level the saw; oonlEnua cut with blnde horisHjnUil. 
Hold saw firmly for i&Lea,il» straight cutting. 

Ill Urging n benn-h hook, have it at 
left of cut to be tuudu, !ti uiaking 
mortises, tcnnits, etc., after stjirt- 
ing cut. keep BOW level and watch 
depUr nt b<ith ends. Use u light, 
even, level sirokc. JjCeivc line, or 
p,url of lino, on tEic firibhed work. 

Osn two bench hooks to nupport long mnteclaL 

Thennw DitatoiiBauk Sawn ha volioavior bocks, Eo Ftif- 
fen ihu blade, keep it sLmight, £^ndbold tlieti:a;tli in [in; 
CM L.Ti-elli iirM^h4tP(vlnride(?it toeur t*mno|hercn«l eonifY. 
Btadn and huudJe art boJauced to insurn belter wurku. 

Disatpn N^o, 4 Back |a mada with B, lO, 1^. 

1 4 oiud Ifl-lnch The I^-LeicIi ttkxde,^ Inchw 

under bark, toothed 14 points to tha Inch, la 
handiest tor the home workshop. It eosof ^jOO. 

BoMware merchaiita everywhere seU Diasttm Saws. 

DISSTON 

M»k*rM of "TUE SAW MOST ELlit PEATERS USE" 





"The Sew Most Carpenters Uk'* 
The two hanelleEt: naw'a for tliD 
home woTkahoii art the ^Mnch 
8"P0int lor eroso-euulug^ and the 
26r.|neh EJ^-]a?lnt fur riuplng. 
You will need thtsw on olmust 
ct'i'ry Job, The pcpijlar 
JJghlwckghta CcHit S3.4&, 




Band $awB for Betier Work 

DLwCon "Thin flflujte" NiirrnW 
Baud i^ws arc 2 to ;{ gauges thfa- 
ticr. Tliey run belter cui luachm™ 
udt.h whix'lH up to cElnmcUT. 
Raw fl' S' Inng, ' Wide. 25-gauge, 
brazi^^ti. S2.a3. Dihcr oizes m 
pmiioirt iuu . 




For Yoar Power Saw Onlfil 

Dlsston SRura Insure better work. 
Cut rosier, slay kburp loniSiT. 
DliKton Circular SawB-— erinW-eut, 
rip ot CpnibLnalldQ — are inada to 
Bl any rnaeBlne. They do bet- 
ter work, it your dmlcr ennnot 
imppEy you. wrlta to ua for prices. 



© Evory saw uspi* will enjoy reading "The Diaoton 
9«Wi Tool and File Book." an illustrated man- 
ual on the selection, c»ro, and n« of toola. 1 1 
tcUa how to fiilo and act oawe, etc., and contains 
helpful information on band and titoular saws. 
Ust) th« coupon, or vTitc to ua for ibis book. 




Henry DEsston A Sobs. Inc., Philadrlphia, U. &. A, 

<ln Canada. Ueary l>i^ton A. Seas. Tld.. Toronto) 

FlEnkHc send me "The Dinton Saw, Tool and File Book/' 
Name and Address- ... — ^ ■ 
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C & L 32 

This Is of thr most popniaf btajO'io:rehfs wt 
h^rvc tper moW#^ if ii more expensive the 

158 beraese H is made far mmch harder mse. It is 
dtsitaed for the mam mho uses a bit^W-tOrsh tn his 
daily besintss and demands not only exatUent per- 
jormanct but ruitgtd 1 ‘p stand roagh kan~ 

diinf,. 32 contains the most advanced Patented 
C & L btow-(arck improeements. It Aea d red 
handle with a gold stripe, Snrt sigm of saiisfaction. 



You’re 

investing 

in better and longer 
performance when 
you buy a 
Clayton & Lambert 




Apt expandeo orifice 
makes a blow- torch, a piece 
of junk. Audi it’s the easiest 
thing, in the world to enlarge 
the orifice in an ordinary 
torch. But a No. 32 Clayton 
& Lambert blow-torch has an 
orifice that cttnH be enlarged 
— no matter how carelessly 
or how ci4>ht you close the valve. 
It's a patented Clayton & Lambert 
improvement — one reason why you 
giet longer service when you buy e 
Clayton & Lambert. 

In addition to being non-spread' 
ing, the orifice will not clog. As you 
close down the valve the carbon 
cleans ont automaticaUy. The ifn* 
proved orifice is but one of many 
Clayton A Lambert advancements. 
Every bit of mechanism is designed 
to give you quicker, better action. 
Inside and out, a Clayton & Lambert 
is built for long, strenuoos use. 
Where a hard bump might occur, a 
Clay ton & Lambert is reinforced. 




C & L 158 

This bloW'toffh If especially 
made and priced for the tnon 
seho likes to do odd iobs 
aronnd the Upafr, pr to tfnkcr 
with mechanical things* It will 
lost a l^etitne if it is not 
abused* The Rr^Hof retail price 
If abont five dollars* 



Wherever extra protection should be — you’ll find 
It in Clayton Lambert. 

As an example, all Clayton & Lamberts are made 
aon-^exphstvi; by a patented method of building 
the fittings into the tank. The vaporizing chamber 
is another Clayton & Lambert fea- 
ture, Its special vein system gives 
you quicker heaf^ — more heat — 
and cuts down your fuel bills. You 
can^t see these things which Clay- 
ton & Lambert have done to give 
you the blow-torch you want. 
They're inside — in the *‘works," the 
important part ot a torch, Hut 
they’re there — along with numerous 
other refinements. They account 
for superior performance and dura- 
bility. And that's why Clayton & 
Lamberts are the most popular 
torches in the world. 

You*]] know a Clayton & Lambert 
by the red handle with a gold stripe. 
Insist that your blow-torch has that 
handle — and you’ll get your greatest 
mdney*s worth. At hardware, electri- 
cal and automobile accessory stores. 




& Lambert 

Manufacturing Co., Detroit, Mich. 
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don’t have to be an expert to use Corona 



By aModt-rn Girl 

I HAD afl iiUereitirtg: 

re'cetitly. I was ttowci tow n siiop- 
ping;. “What brail i if u I colored type- 
vrriters!” I cJtdanneti* I had stopped 
beside an aitraelEve coiin ter display. 

* ' The y bran I i are a *t th e\ ? ' ’ 

replied i hr man. be li End the rmmter. 
“Wouldn^t you like to try one 

*‘Ohj noj thank you. I’m not ex- 
pert enough. I never used a type- 
writer in my life*" 

The clerk laug-hcd. “Voii don^t 
hai'c to be an expert to use CoroEUL. 
Children in the hrst grade in ichooJ 
iisie them. ’ * 

“How long does it take to Irani?” 

“You can learn the fundamentaU 
in a few boLira — ihat is, after you 
have read a helpful little book that is 
giv'en free with cilery Corona. ” 
That w'aa three w'ceks ago. Kow 
I have my Own Corona. ^\Tat a joy 
it isl I write all my letters on Corona. 
It seems aclually easier than writing 



by hand — and it’s much moie fun. 
The clerir-cut lines of type make iny 
Utters look neater than they ever did 
before. Many of my friends have 
complimented me on them. 

This story ts typical. Thousands 
of people iirc discovering that Corona 
iii astonishingly easy to operate — that 
it is a ivonderful cotivenience for 
office or home or tras'd — that It 
makes letter- ivritttig lots of fun. 

In making Corona easy for begin- 
ners to operate, another result 
accomplished — ;m tmforescen results 
The ver)" featurKS w hich enable be- 
ginners to write more easily, enable 
aecoinpJishcJ typiats to m- 

iriase thft r speed. 

You owe it to yourself to drop in- 
to a store where typewrit era are &okl 
and see Corona. The ininute you lay 
eyes oei it you will realiac 
why a millioin people use 
it — why 30,000 Coronas 
were used in the W^orld 
War — why more novcl- 



lala, more Jirtvapaper men, more 
husEnesa men, more schools and col- 
leges use Ct>rona than all other 
[lortablcs put together. 

For a small down payment you can 
take El beauttfnt new Corona hotne 
with you today, Tlie balam e may be 
paid in easy monthly installments. 
Don’t neglect this opponuiuty. 
Don't Ut another day pass without 
doing someth ingabout it. Know^sfl^ 
the joy of ow^iiltig a sturdy, speedy, 
smooth - operating Corona — The 
World's Champion Portable. 

An interesting illustrated booklet 
ealJctl “Corona Typewriters,” 
which describes Corona in detail, 
and eoniaitia beaniiful illusiratiotis 
of the new color models, will be 
Sent you U[>on request. No ohiiga- 
tiem. Simply mall the coupon 
below. 



Corona 

PORTABLE TYPEWRITER 




LC SMITH A i:OKOS\ TTP£\VRJTtfcS tue 
51 Mailia*n Avr., Ntfw Vtirt, N. V. 


FJcAKr sfiHt Ene tier Eire tHXiklrt. ’ 


"Ctnma 






. ■■ 
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Micrcigvet t f 

CiWref 
Ndk 1 4 hs 



Co(nb^»'«lurn 
Square 
No. 4^], 



I N present day precision work where 
accuracy is figured in terms of thou- 
sandths — even ten thousandths of inches 
only the finest tools can stand the pace. 

To meet the demands of skilled mechan- 
ics for accuracy in tools^ Brown &. Sharpe 
has long produced precision tools w hich 
comply \vith the most rigid standards. 
It is a tribute to this effort that Brown 
& Sharpe Tools have become known 
as the “World’s Standard of Accuracy,®*' 






Micrometer Depth Gauge No, 607 shown 
above is a partlcularlv serviceable and handy 
tool. It in furnished with three measuring rods 
which give it a range from 0 to 1 ' by thmi- 
sandths. This tool as well as over 2300 others 
arc shown in the new Brown 4s SharpeCatalog 
No. 31- Ask your hard ware dealer for a copy or 
wTiteto us for one. Address Dept.RM.:^ Brown 
&. Sharpe Mfg. Co., Providenrcji R, In, U. S. A. 




niickiitu G*ita« 

N’?,r MS jMfJ 



Otiinhi* SptfifiK 
C*M|w 
No, SI 1 





^WORLD^S STANDARD OF ACCURACY^ 
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A literal "drop /in a bucket” 




W^AT IS the differ- 
ence between any good gaso- 
line and Ethyl Gasoline? In 
one sense very little. Ethyl is 
good gasoline with just a 
little Ethyl fluid — less than a 
tcaspoonful to a gallon'— 
mixed with it. 

The great diflerence be- 
tween the two lies in the per- 
formance they get out of an 
au tomobile e ngin e. Th a t sm all 



amount of Ethyl fluid is so 
effective that it dtnainatcs the 
"knock^* from yoiit engine 
and puts to work that power 
which is wasted with ordi- 
nary gasoline. 

Ethyl fluid was developed 
by automotive science to elim- 
inate the ”knock’^ and power 
loss which occur w-hen ordi- 
nary gasedine is compressed 
beyond a certain point. 



ETHYL GASOLINE 



A high compression engine 
needs fuel of Ethyl’s anti- 
knock quality if i t Is to do its 
best. And Ethyl gets out of 
engines of average compres- 
sion additional power im- 
possible to obtain with ordi- 
nary gasoline. Start riding 
with Ethyl today. See the 
difference it makes. 

Ethyl Gasoline Corpora- 
tion , Broadway, New York 

City; 56 Church Street, 
Toronto, Canada; 36 Q;ueen 
Anne's Gate, London, Eng- 



@E G.C. 1939 



land. 
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Under the Hardest Tests 

Plastic Wood stands the test. It does a quick job, a good 
job, and a lasting job. Here’s what Malcolm Pope, an out- 
board thriller, writes in from Florida, 

Jack Kerr who drives the Sea Horse and my own Lookin- 
back Kid were put tlirough such hard stunts, jumping 

hurdles, running up on shore and other 
things the newsreel company wanted 
ug j-Q (Jq for thrills, that we couldn't 
help but have some places where the 






PLASTIC 



At Hard^*are and Paint Store 5 
1-lb, can $1.00 55 cts. 



water came in. If it had not been for 
Plastic Wood we would have had to 
use three or four self bailers or else a 



A tw^flty-foiir pagt "bcjdkltt ''Plaatic WiSod fiSr Boat 
lieppir aT)d Ccmstructicm'^ illimtrRtmE nurncrous 
firactiCAl AppIiCBtioiu of Plafttic WuckI wtll be 
free OR request. 

ADtnSON.LESLIE COMPANY— iMotiiifarfurPrJt 

4 IS Bolivar Slrpct 



lot of carpenter work, and believe me, 
for filling holes, wood rot, or a split 
plank there is no better thing in the 
world than Plastic Wood/^ 



A W'TW Drvtoa hj 

&*ee Car Pr iyar a 




STOPS 



mcHPnasm 



Lmi« SrtAMfl 



S^iHR &v-Pas« Humfs 



nevrrd on ihe Speedurty*. tJiis tupvr hy- 
iDufficf mahrS motori mor« sflicienL 
Fomu vacouin DEI rahoust £a£H. Elimina- 
ting b«* pnessnr# an ptalon h*ads; «Ws 
speed, power, pick-uFl savei vbIvk Open, 
giV 4 S ttuitlng roAf, 0n4 model 

fits hJI ufs. Ydur dc«J?r «r direct 



loMerrd 



pess 



hy- 
.oienL 

BDco. EbmDifl~ 

*dd4 

UnE model 
direct. 



GOERLICH'S. Inc. 

iflj. tItLUuH Aveflue. Toledo, Ohii 

FhnM Hnd me. win.1i4iii4 h^^idpti, your Hory-, 
"Nf w Lif* /ot Yau Cm»." 



N^ai* __ 

Ad^bese 

City and 




110 Vol^— «art»pl«ftia plant with all 
Wiring, FIxtum aind Lamps lor 
7 nwms S147,S0 t 
Plract-To-You. 

Ideal far Farmttt 
Co mpM.Siifri- 
mtr 

Also mitft Household Elcotii cai A ppll&ti ces. 
luftall It yourself- WrJu lor circular. 

D. W. OMAN A SONS 



ELECTRIC 

LIGHTS 

ANYWHERE 



IS RDyalSton Ate 
Mlnti*ap«lit, MUtnaiata. 



* 147 “ 




BIG MONEY 



ea^iilY made by floor fiuJ-lfacin^coiilrRct<»ra 



wbn 

avrrftSEc 14 (I rwu" day. Tbo "New 
High Prv^MCtion” ^Fnchliis dctcei the wi>Tk — 
you the IUi>uey niuC builds you a bUelnd^ of 
your own. Kn dull neoflotiii — do larfie capital nor 
cXperlflucc- required, COnniilotC MiforraatloJl IfrtJ 
without obtlgaUtiu— write today. 

THE AMERICAN FLOOR 
SURFACINC MACHINE COMPANY 
£21 So. St- Clair St. TOLEDO, OHl O 




1 Z-INCH SCALE MODEL 

or UtulhorHlL'S Spirit PI fit. L€tu(s 
t^denUnciilty dc-‘;5En«l nud very real- 
iKlIr. from eround hy otA'IiI 

hild •ftwn 4Ci ft. -pT mafe. Only 

iradi'k aciJlJ hi LIilf |■^|L«. HiiaIL tWl 

IhsuP^. Nu cout* Tilled 1 GtoriBUlMMIl 
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FLASHING 

like a Comet! 



W HIRRING up the hills — banking the 
curves— flashing like a comet over grades 
and straightaways ■ — riding a Harley- 
Davidson is the thrill of thrills! 

Miles just slip away under your eager, purring 
motor. Distant vacation playgrounds are only a 
delightful ride away* Long tours arc. yours for 
the taking — the cost will be only a cent or tw*o 
per mile. What a marvelous way to See America/ 



-.vs--, 



r-5T ^ 



Straddle a new Harley- Davidson at your local 
dealer's store* Get the “feel’" of these wonderful 
mounts. Ask him about his easy Pay-As-You^ 
Ride Plan. Drop in today* 












a 

Harley-D&vidson 



HARLEY DAVIDSON MOTOR CO.. 

Dept, p, Mi3wjut.ee. Vi'fs. 

InicrMted m yum jno(c>rcyc!«. Send literature. 

My JEe jJ □ 1J'I5 ytAF* □ ywr* □ 20' 3Q 

years Q 3 1 ycaifl and up. Check your age group . 
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TLe Ratdjo Knife 
£le€^trician’s Favorite 



H ERE‘5 a fine practical tool for 
the professional electrician or 
mechanic, and for every man or 
boy who tinkers with a radio or 
other electrical equipment. 

The screw- driver locks in place 
w^hen open. It can*t shut on your 
fiog ers. This blade has an edge for 
scraping the insulation off wires. 

Then there is a good sturdy sheep- 
foot blade for all 'round use* It's - 
razor-sharp — hand -honed at the 
factory . Made of high-carbon steel 
that holds a biting edge. Hand- 
some Cocobola handle — nickel- 
silver bolsters and shield. 

This knife belongs in every tool 
kit. At your dealer's. If he hasn't 
it in stock send us his name and 
$2.00 forR454&, It will be mailed 
promptly. 



REMINGTON ARMS COMPANY Jnc. 

o/ Kltatfhat'e Atamumfinftt 

25 Broadway > New York City 







Improved Operation 





Sixteen 



^-CHARACTERIZED 

by duTahilitVp case of 
Katidllng and improved 
opcratiorij the Stanley 
Bit Brace No. 8l0 com,- 
bines ah the features that 
theexpert tool user wants 

pawls give 
divisions Ln one 
revoiunon of the pawl 
pear, making a very sen- 
sicive ratchet. 

Ball bearing chuck holds 
round shank drilla up to 
and including half inchf 
also Mofse taper shank 
and square taper shank 

Your hardware dealer 
carries this bit brace. Ask 
him for a copy of Stanley 
Tool Catalog 34d or send 
to us for one. The Stan- 
ley Rule Level Plants 
N ew Britain, Conn, 



STANLEY TOOLS 

The Choice of Most Carpenters 




SUfEfliOR Oir'ACETrLEJlE 



Wtiy Ko( Start W*ldliiK 
Shop Of Taitr €>wnT 

W<?TdioitOutnt4L ..SJS.Mlfp 

OiittlOn.. KL.tOVp 
Scilderf nft tlLirftts 

Paint Si^ra.vDm t4.0l> Up 

RcAiilutoni and Uau-Acs. t ?.5D t.>'p 
I.enil HurnlnaT^irpKi^ . . . 4.00 Up 

WckllniL Tt* tctias. . . . r. Up 

CuttinA Tarcheti SO.iJd Up 

Write iil.-io our 

pa}'n»eiit pUm, 

MACH. CQ^ 0. 



AGENTS AND SIGN MEN 

Nmt Mahinf to IlH.OQ ind Up Per Waek Bellinq Cinr 

^ GOLD LEAF SIGN LETTERS 

N 1 For Btnrv and oiari? wliK^iVL'fi^ tinoril flih'np. tnirlid 



uad KIU.INB. V\ e :LlyO HiOIiE In Irldvr ncrl|3L 

and LiUnLuFan eitdili^nnH BkiiKlJr or by Uie 
lUOU^rLbOS . A |n'rtnELlii.dil bUiilJKilfi. Sii caplc.Hl 
nr ■^iiicrlci^ce rc<iiitrrd, lUA dciniinU in 
city, i»m LUtri}ivre ffrit, 

CONSOUBATED SK« imER Cl>, 



Oh, Boy! 

$50 




40 MiJaa 
|T«r Hour 



Building 
This Car 
from our 
PLANS I 



■Any Lny can builtl tLin tar from niir easy plans. Treofl 36* 
n hdol boj?e 75'. SOe tc»dny for ilelailed buililitnt plann, 

EiniplitiecJ 90 yrjij ran Paaily build this ear. Also iuU icifVE^ 
TitAtirjn of prite Hvo xnxEKi priic9, Fkeit prite 

>oU. Hurry. Writ* today, 

SYCO SALES CO-v 1SZ4 FerRMMdi TotsdOr Ohia 
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New Model SOVTH BeND LATHES 

BACK GEARED SCREW CUITENG LATHES 



! 



I 





ithBend 



CoiITK^fS 



for the 

Ma mi fact u ring 
Plant 

Tool Hoorn 
General Repair 
Shop 

Machine Shop 
Service Station 
Electrical Shop 
Engineering 
Shop and 
Laboratory 

Used by 

Manufacturers of 

Aulomohiles 
Electrical Partei 
Macbincry 
Aircraft 

Tex tile Mat hi nesi 
antf 

Govermuent 
Departments 
National and 
State 



Ift" X 6^ Quirk Chait{;e fTcar New .^^CM:]'PL J^UulK 



Prl^o# Papular uf 4 >iifrk 

Latnei* with Ijitha fei|iiipm«pm 



U 1 hi^^ $538 

tveiir 



Stir of Lathe 


^hlpplad 


Countershaft 


Silent Chnin 




Wehitht 


HtIvv 


lUotbr Uflvc 


9'^ X %'(SMuni Bcidl UtU) arii Ihe. 


«>Ui9,U0 


e27:Luu 


» a" 


1V41 ltt4* 


29A.im 




ir^ k4' 


72li ll»». 


^59 rW 


tqv^on' 


13" s 5' 


IIKJ Lha. 


413.U0 


602. uo 


15" X 6' 


I,i50 Ihe. 


jEI.MI 


720.00 


16" X B' 




fhtR.IHl 


blT.OO 



jVew Free Catalog 

»« Knos from »" to I fl" 

rile or send roiipoii tcHlaj' for the New 
South Henil Latlio Catalog. Tliis com- 
)>ook ilkislrates and describes 96 
sizes and types of Countershaft Driven 
Lathes^ ^lolor Driven Lathes,, Quick 
Change f^ear Lathes^ Standard f'haiige 
Lathes.* Tool Room Lathes^ Gap 
. _ Lathes,. Brake Drum Lathes and 
Icncli Lathes. 

nvestigate the New Moflcl Lathe as it 
has nil the latest imj>ro^ emcn is* 



Eaii^r PByEn<^^ts 

any Soutli Rend Latlie ini mediately upon, receipt 
of ortly :20 i^epr rent of t^tnh^R Pelpn™ in I2 ean*l 

monthly |iaymenf«. '^rite for Time t*ayment i!ktalo|i. 



^ * 



<io;w 



South Bend Lathe Works 









6 oa E.Madison Sr*Soiith lieiid^lm!. ,U.S.A. ./ . 

l^Iha guilder j £j t wrj — L'jUrt ^ ^ 





124 



popular mechahics advektising section 





RUTUND 

PATCHING 

PLAfiMH 



New Mobiloil 



itiful HOUSES sann 



Beaui 

and BUNGALOWS 



CAN BC BUILT FOR AHB tJf 

Thk q:F)d UiillF C>lhc:(a m IQV new bwt, 

SuLbdinp bDr Moslem Uodih. wf]l 

hkiildxedi cil OnC 4f ihc 

luoitcoiiipJcKeuid ^n:pf4hen&4vetioplc& 
olpldnscwer pubfishp! sny ^Tchitcct. 

New edition 3 qst oHsllv# ineB.Neiriv*M 

IkMrrpljTiit and ph^tcigTEphi Ol C«)Ee>lillJ FRFflPRlriT U 

iMiirii. tnitiipilnwi, eic., wiHoi? Iron 

|3W up !, fi (ft? -slMi n,fisl ioH lE> build. riil.T 

liw '■arfOO. 1D1 Tyr-Hiinl H-AfTPOS". IfAPHil 



Just Mix H'ith vvattf and ap- 
ply — that's alJ ihcr^ is ii> making 
cracked wali^ and ceiJings like 

nt^w with Kulhiiid PAtchinn 

PJasrer. Anyone can do it in a 
few minutes. It makes a perfect 
patch. Lasts as king as the wall 
itself' At all pai nt^wali-paperand 
hardware sforeSt lie sure you get 
Rntfand Patching Plaster, made 
by Rutland 1‘ire day Co., Rut- 
land, Vermont. 



Patching 

Plaster 



Be thelbin Brown 





Tom Urown. of the fiiiuoiisTom 
Brown's Bandy was jupt 

liko :my other young man a ft?w * 
years ago, looking for oppor’ 
tunit?ea to moko money. 

The Saxophone tuoked good 
to him -40 he got [I 



T niE 
Tone 

Today Tom RtoWfl Ifl nne tA 
bin headliner" of the atage and 
a princely income in a mcrat pleaftaut 
and interestiTiK voention. 

Yon miEht into a Saiopbrae 

Wiiftrd like Tom Hrcmm or a Rreat reeord- maker Like Clyde 
Doerr or Bctinie I\>urt;er, Even if you don't care to be a pro 
teeaionak you will find playiniE a Piiei^eher a lot i>f fun. AIfq, it 
in a Rraat nncinl odvatitaRe^ — at parties or entertainmepta A 
HucacberSiueephone player laaluiiyB the center of aCtraetioA. 



Easy to Play — Easy 



DcFidea being the CQ.'west of all band in.<itrnmepts to play, we 
makait easy for you to nay for your Bueeeher s^axophoue. i*lay 
and earn while you pay inr it. 

6dav*' trial on any Bue^Gher Sasopbone. Cornet, Trombooe, 
TntTn^t nf uther iii^truRtenE. Writo U9 w tut instrument you 
woula like to learn and free circulars wdll be sent. 



of Your Town 



Buescher Band Instrument Co- 

2fll7 Bueacher Block (535} Elkhari, lnd» 



FORD Into The *^AC£ 

se 9 ^ lled.UKut life si le patterns 

t’tasai— 5n.Ap P^" "I 
a Yj, W * intu- thb AhmVh 

‘ -9 mu^ . _rL j,. '1 



tj 




33- Inch Easy 
RidiniE S«Mt 



Fainaiit f'urv'Bt RE£>-I-KU^ ur.^vii 
Ln^triicliijqii jJigp- 
cp[L-v£rt yttvw 

[linumTidf «.nvT dtiiU' wicii unil> 

mii'tvnBia. }(a ■ilm. 4 r« 
lar i>.p Ibr w. M-iI£h '■[idi 4 ArJi 4 
4 -pi l'H'. S-Ot iMlfl /W 

np Dfid ntrf ird-tili. 
nf iJOf4.pC'hT4 tar taitrrai Jean 

iUi-i mw^ 'itKO" 

■ Uhd f.un« 

■prriT Ukt}ER MliiHT 

SQW Bi,j cfj 41 flfcl 



H 


Cl 

The h 


lesterf 

llLD cigarette thjl S 


ieldi 

ATSSFIES 1 


IVrTTT-H 

1 


1 Stop 


that Gas Eater! | 



TTSE Electro Ga»5avvr 4n your riu- end half yoursa>^liner 
^ Aurfjrt cnirfneer fm-^rits new, UencrMlahle and cleritlesUy 
mnEfaltvij qccr-lttEative naadUne laver wtilch HiTeS Ita cost rnanjl 
times ipve!-. An. nrtlel« ef merit Rolling at !12 amj nal ta He 
ronfmed with chcaileT Ey|>ef wElh Nothing like 

[t OEL the inrrhet. One model }ll& all ears. WiTFkH Butblnattrai-^ 
]j. Cotnblnei raiHrltlng principle UBlnr genicrHicr se current 
for IresEing and eonLTnlJing, IrureaRO^ gasallne mileage ^ tQ 
^ Itiru efflelFM ecipMtittnti. Gii?e4 fitter geltwaT. More 
power, Fliio Incites hsrd tlFftnu, Latte a llf^tlma. installed 
in 1& ntnwtcj. Ei4'Iu«lri> territory t£» igienta. Bli; iDooey 
maker. Write Aow for .Eamplo offer.. 

Electro GasSAVER, M/k„ Aurora, ni. 
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7 or 7000 H. P. — 
they depend alike 
on Starrett Aeeuraey 




Startftt P&ckel SHd^ 
-tiSt 

teilh imprap^J 

elatwtpiit^ It^ckf /0f 
inMidu itr 




Th^ papular fytk. 4-^fr 
Sta/TPft Minvrtit'iff 
in imr/i Mi/LTM up 
tu iff*, find m jpfri. 
Farui^tiPit in'lA or 
toithoHl ^-u-rJIc nitl. 
nurhfrt atott<ttrd fia/f 
thfm$atrnfh tiiciMi- 
on*. 



No matler what the 8WM? or importance 
of the job — no madci* whether jou use 
tools in your daily work or at IftOmc* for 
fuu, you w ant things right — one hiindretl 
|>er cent right I 

Stnrrett Tools arc worthy of your highest 
fikill, and aJH'ays will l>e throughout years 
of constant use- You may select any one 
of ihc more than ;2J>0O Slarrett Tools 
knowing that it is as aceurate^ as depend- 



ahle aa the world's greatest tool mak era 
can make It. 

I'hat is why Slarrett Tools mean good 
work— w hy using Starrett Tools stamps 
you as a goo<l workman^ the world over. 

Have yon a copy of the great Starrett 
Catalog cotitaijiiug full tlescriptionii^. ill- 
iiHtrationA and pricen? If notn^ send for 
your copy, free, todays , 



THE L. 5- starrett CO. 

OrmlMf Tootmmtiwra 
Mwt*n/w<turifrf nf ttmflamief l'n*wrilMf 
Slrrl Tmpm* — Stmndmrd f&r Aff^unf€y 

4 niOlU. 




S I ft r r *■ t t 
C'a A 4 6 ifa ^ (fftrr 
Sijm'jje jVo, 5*4 
— pipht totft* 
in itiarA:- 

jwuare, 

hftghi gagf. 
1 p tt p t n }\ ti 

plumb* 




3010 
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He needn't Iiave worried 
if he^d shaved with 
Small-Bnbhle Lather 




Now that morning shave can last 
much longer. Closer shaving than ever 
gives millions of men new satisfaction. 



A SHAVE tlia.1 lasts . ■ « 'hbat man does not seek 
it? And how easy to atloio, it now that small* 
bubble lather has been perfected by Culgala 
eheimietsi, More moisture at the base of the hairs 
— so they cut ofT clusely. Betler stilly you'll /eef 
the differeuce, once you try Colgate's* 

The minute you lather up with Colgate's^ txvo 
things happen ; 1*—The soap in the lather breaks 
up the oil him that covers each hair. 2.^ — Bil-r 
liona of tiny, motaturc^ladcn hubbies seep down 
through your beard • * . crowd around eueb. 
whisker , . . soak it soft with water. 

Instantly your heard gets moist and pliable* * * 
limp and lifeless « > * scientifically softened right 
down at the haeo . . . ready for your razor. 

Thousands of meu, after various trials with ordi- 
nary lathers, have adopted Colgate's as supreme. 
To prove Its Superiority, mail the coupon below^« 
We wdll send also, a sample of After-Shave, a new 
lotion ^ refreslilug, delightful . . . the perfect 
shave finale. 




COLliATEt De-pU B^LTAO, 595 Firili Avenue, Na'w Yoi-L 



Plr*me Hud me, t'REE, |bc «TCDHlajf trial luhe of 
Colaatc'a EIa.pid. Creaia $ Blao ■ hqjiiip}^ lio-itle of 

ATlCF-SfasTC.^ 

jVa . .......... ^ . ......... 

Adfir^ft . ^ ^ 




This sturdy compaPH ia eRp^inllyeiiitM] t o the heeds of the 
Boy ScouIei oJ America. It haa an olive drab fiaiabed 
hunter case, bar needle end aluminum diiil with official 
inalitrnift. Automatic needle atop. Jcwelod center. Your 
dealer can supply you. 

b>j 

%ylor Instrument Companies 

roch£STe;r, n. y., u. s. a. 

CANA15IAM PLAMT MAHUFACTtJRtNa DI^TRIBUirOll'S 

T vr»£ BUILD1 PiQ &RITA1M 

TORONTO nHQRT a MASW, L.TC.K LohipOM 





WN «NPf wwiEAO 

Mpifpl* ntw hv de-llf'nrr 

fri;iiii EHir t*4w pnen kud 

!>«. i»«t DUE w-tii r«tcb«ta. 

HtDCR MEHTS WANfED to bn 4 vr^Fbft 
umiij#. SaV4 bda motiflV. MtoP ftTlaB, 

vhaelpr luopi. hatin. eqaipEiKn t >1 
I uV* Aal/ -kALoJ ^ruei. Kdiltl nb AtPnay. 

A WriWfiir i3ur fuBrv*JAUiM>rieiflMdt«rmB. 



W 6 Sia^^sw.B 



IWfiBUS 
lor 

■ cjiuiec'^ 



SOLDERALL 



IE PAGE*! 

U fCLUE 



HOWTO MAKE YOOKOWN 
ATTRaC 1’IVI& FURNiTtJRE 

S*ni ;3 W«Gnti f«r L«Pi#*'tB 4 rw Third 



fcTanl . 

HUS 



Gi^yiR;'*t3tgr. 



smD 



sin lAvia Inclwii 

S4ibP TrSt« for fiilt Iwctb w tnm 
ffirm s^oon. I vHiwiip**, wpttanl- 
■haIb. « 4 il, . boMimiBrNi* Pf U]F JtarC 
or miQp ^[ytur«* SNf« rrtoiw ot 
yvBT irnnerUrEiuJ Do^Nii 



98° 

^ONOMONEV 

B WHt irfm trill ncrin riniF’ bturtiiQl tlfii-lQtt 



WHB iTfmirilt ncrin riniF’ bturtiiQl I _ 

S BDHTtFeEtuiit »iu ISiaDMi.EQBtrmntwdfHMm. 
RniP pcrrbsBai US? plus poatMiie or HDq. fl.QO 

aSEFlftt 

ERtsti ■ hAoa.^SDhidiBlDlAtim rnCfcllrrtlii 
■WltodneCiDii pbQte Bpat. TO.D ■dvRDbfefff ffMO 

im^lDrdiiVRM^ 

rtva OfdH An*, bwt. a-HA cue«e», in. 





POPULAR MECHANICS ADVERTISING SECTION 



127 



FREE BOOK 



haw YOU can Make 
Fine Clocks Kightat Home 

&{4i[Lt vid rnKOCgANJ>3 ot men BftVe 

bteu. . Gira buntr our Clocfes- 



xJptiucij. 




For their 
own ugc! — or w aeJl ot irufntff- 



ftiatJrtc prlrw. It'B 

Ohlj^ or(jiDAr> tOOJj^ 

Dt^ed. Wd funuib plini, inatTectiViTip, 
pkJU. W-gtlu ^ AUdluhlHlp CEudj^ |4I 
^4 U>w rvtberi wilfa 

ahjmn p.-t nil prkqn. lf«ii mPkn t|i« -uidt, 
QF ilm'[>l]r UHinbk hnc^fk-d^wiV ]>uU, 
Cnih-in on lb* d^niPrHl riw raft ■ mil tt- 
bilill ^E«Dlc1 CUKhi, Bmpiq C'l<l^k4^ 
Gmodfntlirr'i CliKki. 
tha^ PAVS — fn pl«4P>rrDb rn nwnn^hin 
• od ID jq^an-linui ar lukMiLiDe PAOrlTSI 



■TrifO/dr FkSS Tdldi^f 

UlU-HmA filmd 

AmeHcan Chime Clock Compenj^ 
IfTS'H Autrtitv Philadelpliia. Fai 



THE KING OF THEM ALL 




' Hj Pll 



AR^CON UTIUTOOt 

Exrels ill power, strerigth and stamina* Send for 
fully illustrat^sd circular, with prices and terms, 

THE AR-COH TOOL COMPANY 
fM F*na«tt Stnot Tol«4o, Ohio 



fi|;u Engines & Motors 
* Big Catalog No. 30 




ItlufitratEnf: Electricoi, Moebnab 
CtUAiKl Model hlukcr^andnifilhxk 
Hnmil i^teAni & CA wiinc FnitllM:#, 

M otor?^ OobcCAtor«, Lathes Drlf I 
PiwMwt* Dcirali and RSind ^ 64 Watt Uytis-Motors; 

R;hDol Projects Motor Porb9, otc-n nooltt. Ulue 

priala.BnmB'h'd 91 m Tuiiine. Qwrn, Pudlrn. Hn-nlnMr r^^E>Fr n^ntml Mitacikl,. 

i^py. Ara-iind fa*- 16 c^^pp r^/undM Ar*t drdt#, 

LOOMIS ELECTBIC £ MFC. CO.* m li QtEFOftNU UVE.. CHKJUJO. ILL 




Unusual Valuer in all 

GERSTMLR TOOL CHESTS lor 
Mactriniitt and Toolmakars 

A comploto ]ln« 09sur^ youor 
n^aizeond astyltyou will want. 
W'rlte lor Iron oAtnloe* 




46ft Cqjaaba Strwl, DarlM* Qt^ ^ 



$2,000 ON A 
IS Years te Pay 

Send for FREE Book of IQO Homo Plans 



HOME 



GORDON*VAN TINE DAVENPORT, tA 



Fly This Army Pur suit Ship 

Ufbt wd l*d1. Mi4* 

Prur-ieial piodik N n 

•■•ifk-HnCtr inilitaTr 

f ismuJl'pluie. WiU riH 
pcoL inMind bjr owa 
Mirer uid Ay IVO ft., 

Cka be bidAiiiF* 

pr Dili.. IJuMJr tor** 
ice JiiiiRiiu 
liH’jliMii. [^imctMctjiin 
#et iniHiiiJn* read,. 
iTidde eiiiinlBttiTi pre- 

C^Ucr, ■bC(, riflilHr b«Hl bicAm, ■tnem-Undi WMHi vliHla, pn.<iit Imlia toin* 
nbd ijid.all ciliiirpnnl''. iThbcfru dlnhctiaiid. Can. be uaeimbldd iaS b>nsF|. 

bqjp. irrlbaut h»U. CnaimpbleKt, puked Id unbfr*|b* 
■«e iBulihc (vbe,4alT Tic. p4>«li>kMl ip IT. 0. Sarid ehfe^ er meoe, ender le. 
-dijr [lutalatD^ll. FxEnt addiw pUinly. iadATaetiiiiL or iud near Tie landed. 

LOGAN TOY WORKS* 35 E.Gay St., GOLUMBUS, O. 

<WooAncLi>t mtJlcC^O. D* Xo r«tjj] catalOfluO luKUCd} 





ATKINS, 

iNa-2 BACK 
SAW I 



ii*<ATX|NS^ 

BANE> SAWS 



Hack Saw Blades 



-^an4 Many Othar ATKINS Saws 

and Tools far Koiir Home Shop 

Ow the new ATKINS “'Silver Steel^' Mi,cH Saw BUded 
which hove revolutionized metal -c utting ici thu-kibands of 
faetpriesT shop-e and rmlie alt over the world! Thev cut 
TWICK aa fast and. last SIX times aa long as ordinary 
blades Try one an your oMit metal 'cutting job] 

For eve^ tdud of wood or metal cuttiinE, there are 
ATKINS Sqwa, to tJo the work faster, easier aiid better 
—"A Perfect Saw for Every Purpoac/^ Just ailc to see 
these ATKINS Saws and Toola at your Hardware Store. 



ATKINS? "400" Hajid JToiir 
( Jw /? Brs^ sP*P Wflafe. S!tff*T 
JUnf. snip P6fnt ?)fadt., f^er- 
/csiifin handle; tp-ftst ttroia. 



£> ^ - 



A TKINS ren.iTrppflf tfiflU ..Fll- 
zrr Karrwf iBa«4 

jor /tame 

AU letiStiut OMA IfldfA?. 



T/tfn Ead£ Sajit has 
tfuck, fittf teifiit and Hilerr 
Jittfi hfattf., $ tt) If? fneh 



A TKINS Machine Kfd w fn 
rl:c/i faf ittn/Ui mtithshttp 
F-rs^ tfp tf/f/rt id' pest wtacAjJbf' 

tnf/e cwiMpJfi*. 



fttzes* Apphtcotjd handle. 



t'ifcular Rip. Croar-cnf w 
MffTi Sitifs far lo-f*. aecnra'e 
ir-ark an mtf mnehtnr. Mfuje 
0/ '‘SHner ftvrel/' Atl riids. 



ATKINS MACHINE 
KNIVtS 



ATKIN 5 

GftOOVER OR. 
DADO HEADS 






tfrpnterr OF flffi/to IltOdS — The 
siTnftfE. Prtjy tcn\/ tn cm tfroycts 
fnm ]ri’ ta i* iad/K Thfv 
(k> d¥n, asenrafe twr*:* 



ATKINS? Circular Meiai-' 
r’tefriu t? iScmc-t. of tar (eifs e m- 
cUts and I/tlikTiecnes, Da/Ofl. 
dec iriiB cituinp. 






SAW 



•f kite 



R4flo 






fEKS 



frm 



FRE£ 

Evfiry tool user sliuuld liave 
tripjvs 4 liE'lpful hooKtPt'^ cm 
Sftws, fiwt wad the coupon 
l>elOW lor them. 
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1 h BrsI PtalD 
ef a H mae 
Worli»tsp1 



EX. ATKINS & CO., £sf. 1857 

426 S* lllinoit St** India rtapol if, Ind, 

THE "Ejuth In the Homo*'^ '"At HI Sawa." "D&do 
HeadK.'^ and -eaw Jiciwe.’'^ free: hI^ho LnCormaiiati 
on your ofter or fio for heat home workshop phpio. 



; Name*. ...... 

■ 

• Address,... - 

m 

I My ncaifiris. . 



12S 
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A 

New Lightweight 
Electric Drill 



A -elfrCtrlc dfilU 

fully guaranteed for one ^ear. Spe- 
cially de&igneil fbr light And Inter- 
m Ittejitwor t. Weighs only ^pou n d*. 
BuMt to tiBC In evrtl the tiehtcat 
cornerai Many of the targe induS- 
trial plantfl are boyinff this drill by 
the dosen. 

Uses direct orahernslIngcurrentT 
and la Supplied to you for 110 to IZS 
volts^ aoo to 250 yoits or 32 volN- 
Filled with a special Jacobs Chueic. 
Bore upto Stop and Btart J-Witeh 
In the handle. ComcB complete with 
10 feet of cord sod socket. Price post* 
paid anywhere in the U.S,A4--$1S.7S4 i 

Sen d cheek or money order. If not 
satisfied return in 5 days snd money 
will be gladly refunded . In Ordering, 
be sure to Specify voltage Uaed. 

Jones Motrola Sales Co* 



Weighs 
Only 4 
Pnuada 

Univeraal 

Motor 

Write for 
our cataJna 

BhowiciR 
complete line. 



Dept. 8, 



370 Gerard Avenue, 
New York, 





amKno$m 



K ^^OW>t the wnrld for ihclr 

pliensTncEtuI ALreiiifth uiid aiitiiElou fwrfeiirjn- 
anre, { J-JLI. tc*ub aFC piiMMl by 
rriEchnoLcH every whore. 1‘hey decrjiiiptirh re- 
hjiirksiilc rcsbltti uiulcr the niont udvertie condl- 
llons aiKl dn UHirk thiif ili:i cThor tnHile n-]||: di'i. 
They are made hy uur si>edftl CORN WKT.L proc- 
esses, which insure their unvnryLiiif quality. 

There Is No Substitute for 
Cornwell Quality 

Mechanics are aniaEad at the Riarchng t^ta 
which demuiL''trHie rhe sup^or mlQlUy ut 
CoiiNWj';M, ti»li. YoLtr incuey butk. EJ any 
tocilf> IalI to do what wa ctaliu. 



We Stand the Risk 

V<ii9 lev fiilljr iHivtiintnj Kt 
I bet eniVC-Ti ernr^ tuof. Vnu ul* kg'? riaIrL It 
■ i><di err bdA eiarily it rf^iirr^ented ^nd Tben 
but and n vLlJ miiuat your 



CORNWELL CATALOG 



Published 



1x1 EngliBti find $paulsn 



The Cornwell Ouplity Trials fkt*. 
l>ept. M. Moftadore, CMiiOL 
{Formerly at Ciiynhofta Falta, Ohlo> 

Pend me new IllUfttratWl eathlcg with prices on full line of CORN- 
WELL llaJidluudc Tooiti. 

tVTiere EmpLai'Ed 



Nanie ..... 

Addretse . 

City gtet# 




tuttt far punishm&>t 

Wo^' ... an all-steclj unbreakable hacksaw ivlih 
perfect balance' A ' feel" atid a ' hang"' chat i 4 > 
vitts action. Handle prcssi.'d from hc. 3 \fy sicet. 
l\sLCfl grip iihape. Securely riveted to frame. 

The tou(^ steel frame hoa unnsual strength where 
working sirnEii is ccritcrcJ and is quickly adjusted, 
for a] E blades fl to 1 2 inches. Sci in any position it 
provEtie.s a Laut, fast, cleunrcotiing toot. 

TheiSio. 1047 showm above rcEailx for $1-25, Other 

baw'S^, with Wood, atec! and cnmpo&:itiori hanJlcit:, 
range from oOc to S | .2i , Et'crv SdW is UtctJmpaniKl 
by a hijeih grade tungaicn aLroy blade, ana f Lilly 
guaranteed. 

CRESCENT TOOL COMPANY 

210 Harrhnn Sf, Jamestown ^ N* Y. 
<lflhle Address “*Gr*»ccnt" 

The Cfcscent-Smtih &i J Icmcnway line indudea 
wrenches, pliers, screw driveri. snips, back^av-i, 
auger biis, punches and chisels, etc. A copy cf the 
cnmplatc catalog will lie mailed free on request. 

Get yours icday. 



CRESCENT TOOLS 




Makes Old Ford a Tractor 



Now you can eorvert tlmt old Ford 
ear into a uacful InTni iraemr u-ithout 
attfiriEtg any Ford parts. Wc fimnish 
the trai'tioD wheels, drive Etara and 
ausilisry axle and TEmulilihgA, Taady 
toelampoii to the Ford frame. Pulls 
Ifi' plnw: 

Wfiie ftrt Frr.f .Pn’TfrsJarj, 

SiH V M If. Co, Dept. FMtl, OiNtlxirB, Kf*. 






VU-l4#H 



ilM 




WOOD LATHE 

h'or CabLnet ^lakCTSi, Srhonia ami Amateur 
(lc4ilKn«]. nxcenllnniiJlV 
Wv4l liiiijlt, pub»1iri|°1 InTl^i *'■ *-Hac 

Drrr brd (b’' cittt Ei.h.H |fiII UiitH Vaq 
KiMfc hn» alin'd cJ I '30 IL P, M. AIdAqf la 
caatTpUe-d ar,d iHol^rlnd by -mlnblEiiiloi, 
awitf-b i.nd eimuat br'H.bn'. Tlw Crran tii. 
JiiHk Miaitirl*-* mn-Biy Linda cl vnud worklut 
iii,trhiiia-<. jiwnrUtil-- Bnd lor Aiillii, 4 Uidii|.)r 
Diiulk, mi>dFn.G'lF printi' 

the CBKCCIfT MACMIH* CO. 

#3 Cei4iiiiai* At., taateai*. Pkl« 



Send for FREE BULLETINS 



ASBESTOS 



All grades of Crudes and Fibres 
in large or small quantities 

Sold by 

KEASBEY 8 MATTISON 
COMPANY 

Ainhlcri PtcnnsxlYAiila 

Branches in Principal Cities 
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PARKS 

WOODVVORKtNG MACHINES 

CahiTU*t Shopf 
Special So, }0 






290 




With Motor 

You flojilit to ha VO Ihia 
}»andy Pnrk& i ri yn m if sFinp. 

CoTlipsirt. noinnlftf! ma- 

thhit di^eieiK^ lika n hii; 
prt>du^tiun outlHat: jl-ig the 
coot. Fhn^^r rfflijireii fln]y J 2 x 

72 in. Docfl &ny kind of -cabiftetand 
joinery work+ Write far cift^Lilar. 

Tlie Parks Woodworking Maclime Co. 

of li'aoduiflrHuy atttrs 1SS7 

ldOO -40 KdowIidd St. Cincinnati, Ohi« 

Cinadian F«ctor]<: )U Nalr« Dtnv EifI, Msnlreil 



The Haiwly OotHt— Ti>rit H<>. 

Use* occtrletie Olilv ffom A Presto auto £uik. 
Finest thing; mw for Radiilrwf ind 

&» tto-ty Repairing, Soldering, Uftht Braz- 
inE, HmLng, etc, Cotnpkre with 4 tips. 
AoldeKna «ppcr* hose, con- 
necnona. PRICB («i»pc unk) ^ 

ST- PAUL WELDING flC MFC, CO. 

177 W. r>ilJta ST, ST,PAUL,HIWN.,U.S-A."^"' 




SALESMEN WANTED! 



SELL COX HOLDFAST SCREW 



DRIVERS 

S(^EIa on siglit 
to mechanics 
I or Auto. Radio 
and Electrical 
Work. Self 
Holding. Self 
ReEpaidn;, 

Send JOC for sample and ask how to get Silc^nian's Outhl Free. 

5v J. COX 0*Pt. F. FRANKLIN, PA. 



aUDN YOUn NAME ON TOOl- 




WITH THE M. WP 

ARKOC**^' 

PROTECT VOUH TOOLS FROW T>H EFT 

Wrtt*viil> alBrtricrtT MJti# cr 

bairilMt and tinairt tcul* and IniitnHu^ntK, ac *nr 

mvieJ, 'Ilk* wrrip[>r oa Finp^r with isniri or 

Cempi*t« «>utlll i3.V0— fwpid 

IfttenwtPhq ll.lu»rn.rvd ckccutar fniej Writ* 
AebuI* naathd. 

RflKHWr&i Cl)., 1 lTlC,sriHiSL.hr{laiiif.Crtnn 







Genuine Robbins & Myers 
Vi H- P- Electric Motor 

for 110 V.., 60 Cycle light circuit At 
tho lowpontof $IO."nnet- A tool th4tt 
n ilL lighten your eh ores, connected to 
your Jalhen grinder, pumjri, vfoaher, 
etc. Alwaye ready for service, 
ROBBINS & MYERS, Inn. 
Department A, Spring 6 «Ld, Oti^ 




Ottawa Log Saw 




%9 



Jvn I'Jvrt 

OTTAWA 

fWHtaw M* rt* 



WooJ b -ralnBlila. , 3«w IS hi 
^ROneyi jo eiyrda a ^bt, IJobb 



oc bor., 



I ^*0 10 

FbJIb tfwi — L_. 
ta D4VS TKIAI- 

nrvDi i^rUyTy ■- 19 bruEb 

DTTAIfA MFC. CO - 1 141 -W WqqU SlTHt, Otim Kinsu 



OttinrB ■atljr opmtiMj br 

Ihsl^. Ub> 4 ji5>^ m jitiB (ot Mbt 
FJIU ‘ 



WfrH»lKJ«j tWr 
ueL bb 




r allow the lead of the big 
industrial plants.,, lA\cy use 

SIMONDS SAWS 

T he reasons why the big industrial plants 
use Simonds Saws are also the reasons 
^hy yoM should use Simonds Narrow Band 
Sa ws and Circular Saws ia your own home 
workshop, 

Simonas Band Saws are noted for the 
amount of punishment they will stand. 
The specially tempered alloy steel used in 
Simonds Saws gives them unusual tough- 
ness, strength and Bexibility* And in re- 
gard to workmanships Simonds Band 
Saws are as good as nearly a century's ex- 
perience can make them, 

A free booklet on woodcutting sauv Ufill 
be sent on request. Just tprite for iL 




SIMONDS 
SAW AND 
STEEL COMPANY 



"ThfW Makes'* 



E-ttabiiihed iS3Z 



FITCHBURG 
MASS. 

Briach OfAce* •nd Service Shapm in Priitcipml Citlet 
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Til* OM 
H«ftabto 
Cr*dlt 
J«w«l»rc 



D«ptp 

^ ^ H. StBta St. 

BRO$*&Cfties» ChtcftffbflU* 









G^ffuine DidinandsSmmm 



CASK OR CREDIT 



DIAMONDS WATCHES 



Bxiy tram 
thalrntt^ritr 



Laftit 
Sawt^a You 
Mo»t Monty 



Loftis Gives You the Best for Less! 



Our Dinmonds ure mdiant, sparkling, blue white gem^T set 
in beautiful :aolid 18-k; white EOld iirtg;B, exquisitely engraved 
and pierced. Exception aJ values — order today! 

•*u*f*oti«i giura«to«rf Of M4H*v k«iu Cv«<nt tenau Pay on** 

ti— th bilan*# wetUy, m m ml < mpaiMy, at nuwttlhf •! ]fH}#r 

ocHnviilwrt*. ALL OtKIb A DELIVERED OH FIRST P AVM CMfT. 

Our Bottrvicn: Any Bonk or Bonktr in V, Sw 4. 



BIQ VALUES IN 
WEODINfi RIHUSI 



;00 



sold , . * * . ^ i*B-M4d,rB 

Itow DOft^ Set. will] 9 dlunondt, SI3 .Ht B D1»- « Bt Sllj Pstll 
«kttawHL*arEnm rrHindri., $33 .SD| T Lknidtidfl. *4.1.90; la^jaaql 

Ba|d-jnl<id — 



ffpmt.. (hPft 



Standard Railroad WaiiEhva Ofi Cradit at Cash Pf icas 

.. ... ^ All 0[i»r«5rti*4d to Pm 4 |n*p«tlan 

Hanlttoa No. as2. f as Eifii»''BUt**t llsrinendi.GU 

|iu«^* '‘Bunn Sp«lW‘* SSO 

TitDU io Tdur Ci)nvni.l'4n<* 



Sond ToOav for FREE Catatosu* 

Wri!* Chr big fT« boek af 3000 Ul ustntlDn* *44 '4**ori^ 
of [H*rttOBd Rlnfs in Platinum and Solid 0*ld, Dii*n«r Rlocs, 
pin*, RroochAA, All Slaitdard HMIm* PoekoC Wofehon, 
P*aHb, Dr«*ur Soto, Sll v* rwor*, Clodia, Kodafeo, 

Qood*. AI*o manv inonpansiwo rovaHIob. 




AT HOME 



M Hiiy toodelB of ecnuliM MOVl R M ACH I NBS, SQine 
an low a* sa.75. all usine ttaDUard fixe bis ttiearre iihn^ 
Our Etock Ol hlnin kd the ukhI Gurnpleto iixkI tuirml in 
price — vJtti nn exohdkRr Borvlre. Fllnu Ol leudlbii stAnt 
»DiI rericluiu an hiertd are available. DON'T DpLAY. 
WRITE FOH FB.ee lNT£HE3TINq CATALOOUE 
NOWl 

PARAMOUNT MFG, CO. 

Dept,G-t» BOSTON, MASS. 




Ym CAd lisTa ■ raridmi L. C. SiiiEUi. EUh wwld'i coif bBlI b^Arlrif 
wrtMr) far $1 down. LoK«t price ari-r effmd! IkflH'p.'t tcmir.. AD tb* 
IWa qiMradBr ■Itorhra.Blb. aHHWbd. GUARANTEED POk FIVE 
YEARf II bii4 w« ihip, Ma d*|AT- Nu. jwd Lap*. JD dmr Fr*4 

Trial. Etm TrbbwcltbF ClaarM.^ TbAla. W»i. 4f OP irt af Oomr if Fon Bct (HW. 
Writo for tl (Ldwb mh| fr«« nvmi»|. 



■■Hti TyaBsiitar tetoi Corp.. 11 t-UB E. Ohia it., CMcAvb, IH, 



SHOOPW 




THE 




THING 



IT«ra is tiat fABOODl stmuiiur ponip 
iTi everTwbere *re turning to. Gi nirle 
BtFolM ontshHMtS ell othera. Two to three 
Strokes paw gri ve fuU shmtinR force. New 
reu mrrp slghtp Icsk^pcoof vklve*, faJlr en- 
^ deiaed netliMj. A bcautr. AxPAxinE Vovuiwii'. 

, fnrtc»7 EPArsfUee foTPh* jear. Uses rcRulw 
Sir nfle Imd shot, Fhoto show* Ssttepins power at 
I ft, on Bteel tarart. Tba big]^£ Dooev's wottb lu 
Eennine sir rifles ever oJfcrMi. 

**Th9 Shooier^s Art** 

IVlls how (o bdei, sim sn4 hsndl* 
tilles; helps you Ruido cjthers jn ear* 
kiiDwIed^ of gun*, fitlvesluts 
Ihii ipAb* cnck Biwl:*, Cantsins 
BBfely *nd common i*bh inetrac- . 

tioBB every pareat snd bpv f hmjtd HlDAY f 
h*TB, 

Your OODV free. WrUostonoe. 





IM 

iflk •£ dtfFwrdraJ^i^s 

!■/ V tr wtntpottpaid 

NEW MOOEL'^C" 

BENJAMIN 

Q^nuiriB Jhiinp ^ir^iffe 

B&JAMIN AJn flJFLE & Mf Q. CO., C45 It Broadwar, St tulL “ft 



AGENTS ISSfiT 

GENUINE GOLD LEAF LETTERS 



f EuBrsnteed to never tamish. Anyone eau put them 
on atores and o^ce windows, LnormouB demand, 
proUtL Paul Clark say a: Smalket day t^.7U. 
n, L. Reel made tflSt) in two montba. Writo today 
for free eample and liberal oHer to ge&ertLl agenta, 
WETALLIC iETTEft CO. 4S3<S N. Gl«k St. CHICAGO 




Mak* 
^ week nnd 

“ " np Hltintr oar fine mvdo- __ 
b^meuare Al-wco 1 uitt At 

and Ofl-CU retaiL direct j'fl , 



3,ED*nd Ofl-CU retail, 
tn wearer. Blfgaet vsi □es^poaiti vdy sell 
oneJ^ht. BlRiceaC coDimiBsioas naidln nd- i 
Tsnre. We anend to delivery and collet r 

iJiHia. Raw ptykf- 4l|rtat 'Of l>rjie clnth JVSBpIra--' ' 
IHI iitTifla ^ fiimWtpd FRti'J. Writs At omb, i 

SPCNCilt MSAD CDMPAMT, Chicago I 
KsttIboii and Thmop St*. | 
Dapt.H-SlG 




VTH wid 
tMPuitr/Bi 

<:o. 

Clewland, Dhle 



i;r.L>jjl fifr^tLitl ICtF Ih'f ziefiit* In every k.Eflllty. 
Ma.kc |5MH) m|- maft • yesr — mjiIv. ytiiii— -Ihe Ln- 
a<i'< i^inatlc firr EClLiit(uibB~ — is SIHI 

hcimr. dcirre, Thtaiie. CW^r^. rhnp, 
Mci Cheapert fire prntoctiDn ByAal- 
rracti of «J|. 



Size S7.S0 
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Sklit aiitf can ProduG& 

TWO eie FACTORIES 

Cur Complete line of 22 mcwlela offers you a v^xiety to 
choose Irom^ Prompt shipment from factory to you, 

C«tAloB Frw^^Save Moony— Order bf Moll 

^ieat< ltdte kitiii vf irt yeit dn^ mtereited- 



... THOMPSON BROS. I 

21J Ann St.,peiHTI40/ tVmtd) 



HISCOHSIH 



BOAT MFC. CO. fiOi 

f wrmtit 'LUJumSit.t coerijiMo 




WE WILL TRUST YOU 
Pay As Low As $2.00 per Week 
Hendersons, Rarley-Aavtdsons, bidlans 

GiiehtJy used ftnd rebi»Ut, Ktmdir*^d^ to eelcct from, 

S«nd lOe for Hat 4nd«r. 

MYEftOW gPCtft. CO.. 13 Barlta levSt,. Boatan, Mj«.. A. 



RACING AND SPORT EQUIPMENT 




Direct from Mo nufactu rers 

Bodies for iTord and Clio-tfolet 
and up 

HUCompreaslon tlflatfs, under- 
ptutia FftriA. ttaeing Oear^ Crj^Fl 
Lumpj):, IloadHtsfl. Seat oovere. 

Algo Hoatd, CaiiOofl Pormlilc 
KadlOi, B tcyd'ffij., acid Cantplns 
Outht^. Bend Idi; for CstitlOEf 

ihowijii bndi.. of r«M aQid 

CDHiplfia Egulpmtat. 

SPORT FACTORfES t>em. 




the meat of buildinft your^wo aubatantlal and safe 20- 

mlle SPEED boat. rCqufi^S bo l little apart time* We t^Qi 
furntHb thomaietiftli cwaehlned ready to- fasten, Y**^**’' 



AI«Q larger bOaCS At cprreapoadJnS attractive prices. 
TDUSCOTT BOAT CO* * ST, JOSEPH^ MICHICAK 

WANT a new husinees 
profeBsinn Of your own, 
with aU ihe trade you rirn 
attend to? Ths n become 
a foot correct Icn 1st, and 
terviee fees,— no E medieni 
nor eJairopedy — eaay termi lor home traininA, no further cal^ital 
needed, no^ooda to buy, do asency. 

Stephenson Labors rory. t nnck Pay. Boston, 



DO YOU 

In a few weeks earn bjc income in 



Vjj^aG^ 

* ^¥ov4Mm^ 

LnwPri ced~Ctuaranleed 

Amazing new Invention — 

{ jatented Home Filter for 

ru it Juices and beverafics. Noth- 
ing likcit. Removes airsedLment^ 
piijp. fibres* Filters a gallon 
every 4 minutes. Perfect re- 

I AuHa gnSraflCawf. Kamwin^ parifr. 
[simple, Fntilvjl, Lnw priced* L*m(A 
a llfetlnK. Tbqv»ndf^ Already In ui^, 

PREEHOMETRIAU-Agenfs Wanted 

Try free at out risk and return if not satis- 
fied. Send name and address TODAY for full par* 
UculkHof thlsltlHTalafre:r. Act NOW. AGENTS WANTED. 

HOME FILTER CO., «2B CENTRgLgVE^BAYClTY.MlCH. 





Ots U S t^T.ifrr W 

**BUl Cflf'rt/fl” ^ 
Landara ^ 
S^renadet* 



CouZdn’f Play a 
JVofe— Noio Makes 



"Whan I tent for ycoircataliqr, [ 
kfU3w A Mute of nid^Ee. A few month? 
altar I b>ou|iht mp WurllPiaclrustirumf nt, 
1 hud takes my ploco in a prat^frioiui] 
orehaatra. Now 1 bid making tlttl a 
w«ah, threo times what 1 mode as rlert, 
1 wish overybArly knew how oae? it is— 
Anyone who can whistle a tune Cod Joam 
to play a musical instroman t. 

— nitl CSar&ia 



Free Trial 

Easy Payments 



Yoo may now Imto any yifurUtzer in- 
■troment for >^n Pinitla free trial in yooe 
own honw. E^aTTiino tho iiutrumeD E, 
note the Una workmanihip, the full, 
rich tons Talne and eapociBlly how e«ftj 
li t ie (o play. No obi I'zation to buy — no 
e^ponao for tlio trial. We tnako this 
liberal otfer becujfla we want you to 
trr (W yooraelf b Ksmrine Wurbtier 
Inatruinant* tha_reaalE of ^ yeexp ey- 
perieaco in maeii;alinEtrument building. 
Easy paymenta ars atraueed to suit 
your convenieturS, Thin lit ^onr oppor- 
CumEr ^try afamoui WuriitzeC inatrn- 
ment in your PWn hgme* 9aa4 for 



Free Book 



1 ttuatratee end doaeribea everT Iti-own Jjl^ fW 

muel^ol inttrnmant — more than M. 

arttc-lw, many of thorn shown In full “ y is 

colors. All ^nvlna WurUti:cr1nBtFiim.eRtg— Inrr direct from WurLlt^rf 

and men* y . Bpac-raJ. olFc-n an traOipletO' OUlittS. 



We also ^iya you crar Free Trial, E*ay Payment Plan, N* bhllgatJou. 



Send Coupon Today! 
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* ti. ti-f profliMcEa Ln 

ilS flF*i iJfi..^— - 
n'lAi^p by our lawn Staln-im^ii-~ 
^MtbR (he Jiicb ^pruiE. IJvt 

HP fhM( Haicbinti — lbtp.t m 

nr*' hind d«!li'ioith nii.[id- 

wpcb Kllinjt Jike wiNb r,r^ . 

It f[Kr 1 3 i>, Bth^innhe $H.rr(l 

^or. Koiifiqt nil;? Tiirpltity 
liLmhlira . n'rikJ^ it' ■nr-r 

DICKER 5 . 0 N MiFti. CO. 
EMirt. E’l SirrinffleMf Md. 



This 260 Page 
Wholesale Radio Catalog 

A lAh^rai Radio-Edix* 
L cation IVff Am Itself f 



CofitaiTiitiff 7S radio 
hook-ups, l.OOOillustTfl. 
lions, 6,00{J prtiirlcs. 

^ Biiili! j'ouT own with Raaco parts. 
PositiTtlj- lowest prices in the couiiiir)'^ 

Radio Specialty Company 

^ftE Park Place NEW YORK* N,Y* 



Nein 

/9J3 

Edition 



$ 40 « 



£lECTftiCA^ 

<?A / £T 

SAHERY a 



AfitPHOT. 



31^.30 Brings ^T. 
fligh as I3.'&00 m 

fl-ini Enord- OMirlttf to nur- 



•ad mord ufrult^ to pur- 
cnddfirt. t^aleinion want- 



_ „ IT 

30 DAYS FREE 

BEFORE YOV BUY 



Factory C 4 yau. S«v« SO'?, an 
IntOsE. AC Fleethlc or Bat- 
tnry R^dla, Froa rytum 
IH^vllege, 

jBrrc^iinVp 
vf €■at^in£ti 



32 ??^^.s^ifi 3 PR!aao 

RiidId'B Tii«Bt un«xlmr hnnitins (frnrct fttim bl?, 
nhS, reMalild dihh 4 r, Ddd'! buy un|.?M 30 diiva' 
luti pnrwB. entif« dUOli. bnlMtabre •( 2 ba 3 tiindB 

tbr priu«. t<V Wdlid, ndlreticjir, dtivtfenevp VUEiiiiw. 

m » CAt«|n» and BEO $reC!]AL OFfEJi 
LniAA MIDWEST OADID OOHPiMIATlOH 
rrHK ButcmtuI ¥e»t 

■ eiJr»COBldtr..Ckti:inrtatl,a« 



NEW VEST POCKET 

ADDING MACHINE 



ADDS, SUBTRACTS, HUITDUES. DlTIDES 

IJ(WH work af S3G0 machine. O UidmUtced SyctfirBi. 
Wrrr a toy. 

Jbla^leor irtepi Aim indcstructtblp, MlllJoD dallar 
cspapUj-. Flrsin iXKket. W|]F fiot make mlfltftkW!. 
So PdinpTe rhtk! ran It. InfllrurtJrma inr- 

DUhed. TwcrylxKlF Hhni.i3d Cftriy ODE for DirurlnFf 



li||r 

povtviu J? 441, 

HIMl tflkh } ID1 

^[■a.ran.tceel ^ Idn^t cmleulBEar jBiJe. "Whir ui 

dm™ rur ujIafI^t ■lieiUiliQMf ~ OjcIbe tLid 

^ MSril Ccupon Today — — — 

SALE.S CO., fMANUFACTURERS) 

^pt. 41, P. O. B«yi Ills, CHICAGO, ILL, U. S, A. 

□ I Bm enolofling- lif.Sp — send addhoif UBcldiM? preT>al(!. 

Q Adding ftfatihtne C. O. I>. Sa.Ml ptus po«tft&r, 

dw addjtiQnai m ijeAtbereiie Ctae} 

Vnme. ....... 

Ad^lrcss. . 

City r 






State. .,...., 

WrihE Idt bid o 4 nmi««wi] Bud lerritory trapMdEiiiiA , 



Keds 



At $1.00y $ias, $L50, 
$1,75 and up to 4h[,C>0, 

United Stales Rubber Company 



Catch Fish! 

Eels. M[ak, ^fbi3krat3 wlUi 
niir new rtpidinir kni vanish 
STItEL WIRE TRAP, Vb'rtte for OUT FREE TRAP OFFER all(l DaTsalQ 
CatatoK . S 1 of ^ir fam miB Flah Bait FB££ to tntrocluoe out Lrmps. 

WflLTOM SUPPLY CO., 3502 JUHlATA A VC,. ST, LOUIS, MOi, 



^5? 



Send tnr WESTERN RADIO 
New 1929 Catatog 

Latest and FlNljJaT. ftfttlo&ally known A, C. BWta, 
eanaDlehi, en,hl|i«t/s flpdakartf and apocAwHe.'! at 
LOWEST PRICKi^. Cataltjg stJBl FREE DDreijuest, 

WESTERN RADIO MTC* COp 

UB Wi LaE« Dapt. BFM-S Chl««s« 



Clean Hands 



in 

58 

Seconds 



Men — you who love to tioket — hrre'a juat the 
acap you need. t^va Si?ap clenita quiekly and 
chotoufghly thr tougheet -looki ag pair of hands 
that ever fuee^d around a work bench. Makes 
more lAther in 1 5 aecondl than ardjrtary soap in 
and even hard or cold water won’t diboouroge 
It. Milliona use it. ^’Cood old L^va,^' they call 
it. Qets handa cfmanf Not jtiBt '‘surface 
eleon," but clean ^way down deep. An eaay on 
your hands as fur-lincd gloves — because 5t'* made 
from pure Vegetable oils and pulverised Italian 
pumice that'a almost as fine as tAlcum powder. 
All grocers and druggists sell it. 

Mail ihis coufron for free iCittiple 
of Lat'ci Snap 

Procter Gambte i,Dep{. IV-S29) 
dncinnstlf Ohio 

Please *cpd me a sample cake of LAVA, the hand 
voap that removtA aIJ the dii-l; and grease. 

Ni}m« 

Street..* 

Crfy . ... p , . , , 

State*. 
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a Toy 



Ball Birins 
Tftraugftotit 

Weight 4 S 0 



A Cnnipht^ plan] nj] 

]5uild u. buALU^ in 
time. T«^n out ftucitrate 
tubisnit work. Idcak f.-»r th.Q Hoitid CrtirtSTnan. Saw.? 

pticic, Ittps wide. Lathfi pwinRB HJ", Rujteicd 
CaBt-lTDil frume; pn warping, twietinsf or vlbrAtion. 



For 

Craftsmen 
Who 



Want 



-nettling 
More Tban 



The Electric Carpenter 

Rnns iron anf Li^ht Socket 



7 Macbinei 

In One 



S' Circular Paw Rcverail>la ShaT>rr 
1 4 ' ] lami Saw * 4 ' l-lol I ftw C!) Jtwl 

3^' Ijithe MurtJaer 

Sander 

4* J-aInter 

Ones 35 li oofiworhSiui fJpenitlnTu 



Write taidnT lor New Folder F*ae 



Aliio bul14 cumpleLe line of nlngle-pur[it<.ii« matbliiBi 






THE WOODWORKING HACIONFllT CO., INC. 
Sleventh and Vtne Sta., Phlladetphln, Fa. 



Electric Lights Anywhere 

$4 J .10 volt Bectric llgfif plant 

* completa ready to run 

Ideal for fanna, i:atnpe, sucniner hrtmeH* 
runs lioUBehold appUancto ftiirl charjrw 
rndlr^ lnatteneB.. With all wlrlnfr 4:ct ares 
aud iamiu ^I4T.5Q. lUBtaUlt yminsfltt. 

Wrif-i for 



MOTORCYCLES 



Price 110 :»ad up purchaeed 



tliroud 
E'lan i 

clctvi' U 

bidlaiiii? 



aur Uo-OpeT-atlfc 
or ae low u fl.lC 
amt $lrOQ p«^ Week 

Harlcy^DavIdacns Ate 



HmdcTSHi and Gcrclnnds 

SEnd. t«n cni(> fw* Bolhllr A. 
JtfflfrtpiliJ'il* eirpiJ 1 * earii If ^ icfrid 

WALKER-IN DIAN CO^ 7 S OroDlilliw Aw., BOSTON 




j'otaet 41(1 

famous all-iFriNii taiiorcMiHO'-iheaBure und 

OverooAtB. tinlBi'a cocne euvl Clihson valucii 
At 1:^3. dO and $3l.5(| poaiurelv unoQtUil^ 
L'nlou-made. 



GIBSON $ 

Tallored‘to-Order 

CLOTHES 



23 



EiMTlwiCe unTbeoeHary- We teach you. Pity you 
daily In advance and you fret big monthly 

Tafl'OtICir CtiorUltnil lor Valiw. quoUtar aod At. 
rlru«d vnatfrniflbi aHunt roq »t<adT hiuhiBUH 

FREE OUTFIT 

B 0 V uu. utMhf piboqk 

W. Z..GIBMlHH.IrtC,. lr(M»T 1 iT 4 «rei 9 l.n«trt.H. 111 . CMcagu 




\ 50-lb. [jlndk of ifo tlrojipod on tbia icebox liandio, 
Ix'iit the k'Ver, strip|>e*^ tiieacr^ws itiid sj Wintered tbe 
v.-id<xL LtrKOr screws cobld not be used and the 
lork tovikl not be shifted. A new door acemed iiccg't- 
snry. Instead the owner fitted the splinters Ijaek, 
IiIUhI the gerew holes with about o iienta worth of 
.Smooth-^) II Xo. 1,. and jyiit. back the screws, ^li'hcn 
tlic Smooth-On inetaJli^ed, the lotrk becanye strong 
as new. Tlie repair will hi&t as long as the icebox. 

Any handy nuiOi can itcike equally practical home 
and atitoiiiubilc rapsiirs with femtKdh-On X’o. 1 and 
avoid a repair bill every tinne^ L’se it to stop leaks 
in steam, water^ gas, oil or 
stove pipes, mend cracks, breaks 
or leaks in furnaces and boilers, 
radiator^f tanksj sinks, pot^ atui 
liailst make loose liandies tight 
on umbrellas, knives, hammers^ 
brushes, drawers, etc., tighten 
loose ficre^vs, hooks, locks, 
door knobs, etc. 

Automobiid rc n airs :—* Making 
crofkE^d water iatkeca and pumps 
K^hkI m new, atoppine leake in ratli- 
ntor, hwe cQunE^rtiQnii, gOfi Lank and 
goB, oil and cxLauat lines, xnakibB a 
Jumc-pr<M>t joint between ex:baust 
pipe and tonneau heater, tigii toalTig 
loose headlight kcepinit e reape 

cup«» hub caps and nuts from louseu- 
ing and failing off. eto. 

To get perfect rceiiba, write for and 
Uae the Smoot h-Cn Repair Book. 

Get Smoot h^Oti No. 1 in 
Qr S-llf. tins at ong hardaon store 
or liecessont direct frtnn as. 




Write for 

FREE BOOK 




SMOCTH-ON MFC, CO., Dupt. 37, 

ET 4 Commu.nipR.w Av«., Jersey City, N* J. 

Please Bpnd the free Snionth-On Repatr Root. 



Name 



Addicsa. 
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KEEP YOUR CAR CLEAN 

With the New GY-RO WHIRL-0 BrushI 





Atltomobile owiers iill over the country arc flocking to the GY-RO way of washing cars. They find it 
saves time and money. 

GY-RO does the job easily, quickly* without splaah or spray in t5 MINUTES^ You save the price of a 
brush in two -washings. And no special dress for the operation is necessary. Y^ou merely attach GY-RO 
to any ordinary hose and move it over tlie ear. 

fVm€T jjreaaup€ \ - a - 

rwftiM 6mttf ifnuth Every auto ow'ner and garageman in -iVmenea 
1^^^ needs a GV-RO hrusn. 

It washes and polishes at the same time. 

Cleans without scratching the 
finish. One brush will last the life 
of your car — and longer. 

Windows, Screens and Outside 
Woodwork Are Also Cleaned 
Perfectly with GY-RO 

We want madm DAleetcLeii on fuU or 
p(irt time to seU thwe brushes. Our 
_ mea writn ua thiit tvery owner ia 

J ' You know wimt that nicu ns. 

Oep^nien' ' TManw send me- n SaLicsmen wher order n Bsm[ile hruF^h come riEbt back with uel order for 54 (ind 100 

GV-KO WUIRL-O brosJj. 1 bruF-hes. The proEtis $1.31 ta $hSa ou«ieh bruR-hi w wie know they are 

En^Umo $3.75. M. O. □ 1 am makinj; euemI money. You can df> H. Tha rr’iail ptic^ ia S3.T5. Tbo 

ImofttHtMl tn y^r epeded offer larecr quantity you order the Eargor your profit. 

to Hfllesmen. l^leoae aeud mo ^ ^ J . n f . v * r-v 

mu Informutlan. • Mail tho coupoti nght away aiid ((ft all the fBcta STOut U i -RO. 

□ .^nd ntB a CY~KO 1>rueh * Hotter Htill for you, Bond S3.1F 5 for one brufih and atort taidng orders the 

Cr O. D. ■ fijist day* 

Natner w - 1 - — ■ 

I Gyro Brush Co., Ampere, N. J. 



It's Easy ta SeU T Ae CONTAINER— 

The S«fiUarr Gartu^e 
Disposal Cart 

£UmEiMl«a corryliui; of garlMue 
CBijsr, r«luo4» odor, KiiEB ttica ami 
Krma- n*KH cap'tUptfflMt. Wrlt« 
fur literature and. our special 
Balcaman'a offer. 

LlTTLBrOHD BROS. 

m E. PMfl Sfrert, Cliarimiati, Ohle 



Astounding 347 Year 

PERPETUAL CALENDAR 

Telb the rioy of the week for ANY date from 1753 to S 09 S — 347 
roand Touk yeam Co perfecti Carry in iKMkrt or pursO and 
ostoUDd your [rLcndn; by telllnfi them inirtantly the day of their 
birtit. Many other Iiractlcal and novel ufioa* Send only coin. 

Satlstaetlon i;uarftTit«<Kl. 

H. PETEfl^ Gd Shwtto n«c«, L« Anfctfct* CMIf. 





New Compl ete**Wond.eiT Works hop 
Outfit 






Now you can have this new, amulng 
JEt-Lo* ComLInatJon Ikiw Ita toots la 
oua] alilUpQdoii 1 5 ilaya"' aflimval. At 
monuradtunoi-'^aTUIC. AChmiUetaldBal 
or home: 
mdrU^. drill, 
and pcIiaCL. 

P..A. C. meter iodiaclsd with sll astediBuiifts. 
Write floktYor sp*eli] W d>Foffw. 

iscoTT-aaMsaaCH gc- 

142 C-So. Clinton Str-s St GHiCAQO 



Wo nt« 



mophlneKhnptor factor}', workshop i 
will rip. rrooK out, bevel, miter. mart 
^00 in, tiMQHjdi, etcind. mblwi;.. bufT an 



Dii«ct to Toll tt whoLeaelfi [uicca 

nitnlrilsd blhtw Cosll4£rBti]l hrift Lirt of 

€iuiaiifed Indiiu Hariers Heod^rsaits SaperX cte, 

{Said on «aay (drm* if dtiirvd} 



CRANDALL CYCLE CO. «»:“ 

■l«Anr«vRlH Abh I fi-n SpIVEMIqL Ml5ii Is IM MfU 





htroductor^f 

oner 

ONLY 



Plut Ptiutt 



Now! 044 n Electric Nickel Plating 



Far Plating 
Nickei, Brass, 



Capper 



SUver 



Geld 



tic* 



Make $150 to $500 a Week 



NOCXPERIENCEREQUIHEO. do YQl.rB OT^-N ElCctroriatlng in VOur Itomr. 

CoratP, Offlre nr Flare of H-ajdaeiM. ElftM ricsilly Drpewlt %teLal — XlckelJ UmBB, 
t'ojOiprr. rtllvor, or CJohE, You «Ui SUCCCit^fully do all ino nlailnK 0(1 your Antomoblk, Ftectrlc Ftstijr**, 
FflucCtM, SpfHjniL F"rk^, Ghjindellcra. Tools, Cor[J» I "rn-B, ??urifftrid UTid Ih’otjil 1 JiBtrumerils, L 1 [rlLStlB. larBC 
or innatl. iron Stoi'rf, Mundc: IlistTrimonta: rBcondltlon wurn plalliiR Or plate New Work; du It InBULuCy 
wEili Out inter rupLina tbr Servico or without romoi'lDR the ports to bo plated with tne- 

ALADDIN PORTABLE ELECTRO-PLATER 

Simple BTiil Erinqrirrjlrjii to DPftato. Nol a torr. but n Tirtrtlrol Plsdna Ontflt with which Perfect 
sUd Dnrr'ijle Work ran bi' duni;. GnsranleHl In do k.b wb clmffl. PE YOT' II OWN 

ROSSI TtiiiJd un a Proncahl*^ .\laddEq Kl^'crn- I'laTlm; Itnsin^.'n nf veur Own. Tld^ Off^T-i vreuder- 
f«l EL'ONCOtT (o li.'HTH and ilCiNKV-1! iK I Mr |iOJ<,Ulil|ltlefl to AGENT-*^. Tlmu^jiiidT Hi 

iSfTTico since il?SJ. Write for PUKE BooUl’i and Tt-.-tlmanJidA anil Trial OUtr Todiiy. 



P. J. F.BATENgURC,Dept. 105, RACINE, WISCONSIN (_ 
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Safest for 
Vour Etfmlnator 

TRirvOLT All-w ■ rt' Rck 

uurcijt jjTd rJintinrlly 4 I i fft* m n t 
in am) l^ulH f'Or ar- 

f'u.rnfy and durulvRily. Iloavi-^ 
«r-tlLiTii-iii»i|]il Njr tmt'iiii' Pr-' 
Ni»l IT m’c w ire— o|M"n . a i r<-etKTled 
wliift rtpf-. Ad inhtaltlff HEi^linu 
clip cun lpf! (|kiichly fcir 

ekuct 'VuIlk^ dcHLrriii IVv 1 liter ■ «■«! p^i u n er 1)4t)i 
this rcDlurc+ 22 slttck 

fiTrifr I'Mif J-itr TRf'i'OLT iitcrarurc. 



175 'Vapl*?K Kaw M.Y. 

lUICTItAD 





iWWant to Break DX Records?r 






How wciLild yuii Uke to tunv In Java.H Ail^crJa, EiiA- 
land. Kcrllandt India, uiid sv cm ? How would >ou 
likt: to tunrln Eitatlnna frepm pnfl»c toimaat. and from 
Canada to 



It’s sirnply 4 jnatfDr of mcthodA—Ialwrator^v 

ttn^hpiqiTo. irk plAcc of the spirit pi E tied aod i-i-lntlvcty crude 
hTiiadc'UJtt ret^eptiiin of ruda).. Any «*i can lie incitC' 

tnofe ne^slilve, more powerful, and ipore ^riticul 
far DX work -and at little coat. If jiou arc iDterestcd^ Jost 

for t.'lnnitiai lErerature on how to i m ^ 

▼▼ rH-C prove your radio net* Better liUll, send 
3Ac In stampiior coin for "The Cinicway to llcrtcr 
Radio"-'' 33padu5, SB IILiisrratiora. and words 

of practical radio data. 

CLAROSTAT MANUFACTURING CO., Inc. 

SpscjaJrsts m Aadid Ards 
2B6 N. «ttl 5t. Brooldynp V. 



•iii, 



iiAHnSTAT 




Save Money— ^M«ke Money— 
witb the tt&A Bend Saw 

Tke dhoicG vt irKHl^aridu af f^cittirlES^ pi i|i« 
ftTKi mariUiil tfflUilng; pphtioLi. A real heavy- 
duLy uUttU — iicit a playtniiiH — but rra/o .- 
tsbftf Jirfirid, t'DT home or Cotnni rrci n I 
xhop, Lt Will enable you to sfiVC ur make 
tnuuev on count tdiiiEi Jotu. 

iVrUr ffiffrerdfiif ydfdcr Uml prtCf't 

HESTON A ANDERSON 

SOt fHarhot St. FkIrAvId, lOvkll 




® 92 CaL Blank tiaBB^^ssninra^ 

Automatic P” 

4 r\Cl D<TinJl tJ> Ejiia li ^1141 * 

lE W AiitiiiPBiIr. IJ an rnr t un pip A kW gjgOT 

CART* k 

RlDC.ES.rpni[ni,fiiKJilrnpdiirvii-i. ^ ~~ * 

p r&Sih'.'raspn.Li'ctflr.y-vilrwit A 1 

■ ' ''''■frirnJn. S-icr aii nn cx- /t^Qtf/^££? f .Bl » J 

t'l'iialTr. aul.ifTialL'C in rnnairaclfon^ 

f appt.'4Tiinr^. 'JaTatllM.r: ButraiintliT niBETizint V'l j Tb gi 
(uMidit Bn'l rinj'ikiri > f ranrldn;’ , riiiLjnl an'i TfciL*jF 

■rrldj l-niniTt, iMurabirBij k.lini-lui'Plr "nt*. -Pmil ro , 

1 -.'ihi'v, P:»v r wj lir'.ivpr'y II. 'SS- [iliL9 ahinpkhir rtiifSTt's. Iwcartnucns. 
uartiUivs, BB-i arDAdWny. NttwTurlh, P«pu3-J-93 



1 




FREE PLAN Starts You 



Mniiy MH^ii anr; mnkin^ liKi ilONFY fn 
tho ,SiLW-nii[ig biisineafi %dt)i tlifi Foloy /fti/rj- 
inttiic Sitw J'ih'r, "nioiv: ih no otlirr nvirliiiie 
]iko it— It putri a^iw'.-i in perfect cuffing emitlt- 
iioH quit'kly. 



I 





Roy P. Cros^ 
says. 

ftUiHj is ftw — 
more ctmififf in 
c eery d a y ^ 
I^co pic fomi! 
frotn i^O to 
S‘J utili'ii to 



pci ihrir fld 
sharpie tmi. / ran 
r^iirf them 
wUh the Folry 
Fi'/tr, and /ici'fr 
fjet eomploints. 

Quick &crrice<^7id 

fw^t-ciittiny fj/wvfd/n hHtifj 7irm customer ^ 

from the "firr.i nnenJ" Fred Schick says. 
' ‘ itUiTied ap awi / h<ii-e san'^ 

to fde thon / c^m file in my rjhitc Hotic. The 
h'otcij j'w doing u’ottihrfui veork vevry dogf 



Start in Spare Time 

Cnulti you lu^ $2 to S4 iiri liour for your HJ)^lr{? 
time? Wolt, thut 1 ;^ uhat it ih for you 

to oiake uitli u FokiV. Otfiora like Mr. St his'k 
have stfirttHt in tliuir Kixtre time und found 
tfisit they 150 mui'h business they hafi tn 
yive iill their time to it. Just think, a FINK 
PAVING aVaSll BUSINESS OF YOUR 
f )WN ! . 

No Canvassing 

Votl tloTi’t hfive to fram hou^e to hcnist’ to gCt btl^i' 
iiciM, Our l-KEK PLAN tdlh ynU how' to start, Vou 
iiltt ,v»(jri biulti up a Hteady. yiiitr-’raLJud bUmillC-i^ tliat 
TV! II pay you a riNK INOKI^KNOHNT INCOMl^l 

HuiKlreilH of othE'-['!i have done it. tje? tciii YOU! fJcin'c 

dulay — libU out about- the Foley ?^iOVV\ 



AS^IJJaB^WASHEB 

Wavheft, Cleans, Driefr 
^ PoUahee In Onn 
Quick Operation 

ABVBiinB' w inyentfoP. 
CAKHfSiS OWN WATCIf 
SUPPLYI eifrutruite* all 
drudgery mnd BuJaBhlvLal fthnes 
U faalflBdld mctbixJfl, Patented 
feAtores; Hm p#iU ■*« bm*h. Wd 
■HB||*. Ns dumslft. Can b 0 cnKd wltb 
or wttlvOdt k pcia. fSO-S} SO wsshly 
suy for SeLb on Bight. 

utioEUkl •dffTEicpM’tPatlDn E Ewi^K^tVie wiie^ 

BDtolil, A Writn fot fOT 

Free Sjunple Off «r Bnb 

IND’U9Tnte&, ei ■- UAM St., Oopt. 




NAtfOKAL 




Foley Saw Too) € 10 r+ 

242 Foley M MaIh St. N. F.. 

Mirnleupiill!?, Mlniij 

Pl«asc> xpiul TUP FRKF PL.-^N tolLidi; IldW I cap J5t:i.rl 

luy uw‘ii buiFini’da WLtfa tlLcFuk'y Filer. 

XurTici. - . 

Addrc«d 

Ci[y . . , , Stala. 
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POPULAR MECHANICS ADVERTISING SECTION 




A Foldm^l 

Your Auto I 


rable 


1 .Stpru5"a FtjlditijT Autu Titile- (paten ( 
1 pt-ndiEig} La Lhi.‘ moat convoriont 
1 tii':e£in»ory_ you cun buy fur yotir 
1 riir. It ia molidH ftncf 





16 by 2S inclicii. !tnd will hotel a lot ^ ' 

of wt'ifiht. the thhiR idr ItiMcl'ie?., ii’iTitirnf, foueliacTh 

etc. For Tourist?, l^cuick^rs, HuriU>rs, Fishermpri, 
StiJ^nirn and ovfiryoajj* Gives you romforL iiiaido 
the cor in all kinds of weather^ 



Easily Opened — Fits All Cars 

Koadiy OpOJ'iKl fttld atten’hed in a few &eeonda tn tine 
robo rnij, enrtl. or spoeial lottpf on care not d<jui]>pe<l 
wtifi ft robe narrtcr, fSltpH rijrht on snd otT— tio ton]< 
flcccWtarV. Will Not Me»T the tlar. Covejr*i.i 'wiEh 
henutlfiil FftbrEkoid that is ca^-ily ^viped ofF. Folds tl{j 
^ntlrLiJ. nrul eumpm.’t. Woiehn only of-g Ibs^ 






Moneys Back Guarante«c 

Send j-our cheet or 
litiinev-arLier for S4.75 
lUn.L KS H'ill ship you IL 
Foldicklj: AuCO 

Table pfwn-pftld. If you 
are hot pcrtcntly aat-i^- 
Jied, return it wUliLo JO 
iJii} B fthd ymir moiiej wl] h 
Ire rf*<'iuiU'wU Or^ wrU* 
frir llt-jfitrMed dreadar. 

“inducts Co. 

ARt $T. 

LA €R03SE, W15, 

Ifeufers H^rffe ujf/or 

ftrofwsiiiott-r 






RAISE CHINCHILLA 



VRAISE 

^BL An D K 

^b^FU&R 

n6(8 par JO 



AnD KCW £CALAnO WHITE 

FUR RABBITS 

iU%(f par fiir ji.|[ r<7ui nlH 



I wnr-™ OiTji 



- . ..IM *11 

ii|p4 tbi F«f 

:iliEWptclfii b«?W iTftiiM' n^hbl*!,# i^iklc iJI fer- IDc, 

$VTiXW« EWfEfmtlRE CO., Box 10Z1 Hlwun 



nw ZtdJiatl 
. ... tXH4 ,4MnMl 

Di Fflf- FAnnkH 

AuilnrMa 




Extra Mone j-'Hoxtiof Frieodt— LoxJx of Fiu WJtliinToiirRejLch 

T-TAPPY Days a™ In ptoce for yon If ynn wit] only met an thla enE- 
jfflatiMl Chiwry oTcnmtfm pUylnif y mnrii AJotto or with rwwt- 

beart» wife or Diatar; proini montenta ea utfuftr etf intfrett et Sfftther-* 
iDsv; tlientSoi )ay Djakina' 90 to 939 for work that £a 

Dea^ran Xylorimba is yonr opportunity t Wonderful for Wine, tn. 
demand at danceu and ontertoinmentB, yeteaaiesH^ e£l imilruntirtiEri fo 
plait, Ko teacber neoMaaty—you aetudlypiaTBiinpLa laelodiefl tha rerr 
nmt day ctbu if you eannoc ni*d a iKrt* OI inuBk: tKnel 

®artR MD A W**lt"Ralbh Smith, Chicago, saya: Flayed a> mlnulee 

■^eddmiT- Roeeived E . Hatlnvann, Keadmg, Pa., wrJtea; ' "Made 

1300 iq & wceka, apare CiiiH. Had nmrer played InSUtKnCTit boforc." 

?*« STi^iidEsitia' S3r«,“£S: 

inaflC, Uw-pTO-car trial Out tacMn'ea rbik, live woadrr/u] DeBaao caiir.pijriiHbl 

Cbnplr AU tn Bad mall fha dhokid. 

J. h. hK.. Dtft. C-149. ITTO A'lMMWKi Ch[ua« 

S^pmI mv. wIlhiHt ^bllulJrm, /uU detail d Fret TrW ud mrn.1 

plen eC Ibe De*aiu JEjlisriDilM. 



4iU(Vi;i . 




Force 

Pumps 

All-Purpose 



TWe SIXES 

SeperioT for OverheBd flnd compressed &iz 
tanks. Self contain «3 ajuJt: powered with 
Eaay StAFtina' WlTTE^^nelne, Works In sny 
weather. UnoqualedfDreetmoQiyandflervica. 

Tfll ;ycmr riefiJs tinj get Free Catalog 

WITTK ENCirNK WORKS 

174C Oakland Ate., KAN SAS CITY, MQ* 



Establish a Good Future 

‘1^ _ (S*. » ONLY 



SI'' ARTS a busineaa oj 

yoiir nwn — A'd exporiene^ 
nweesftry. InstrucUons furnished. The only kw inachini 
that euta ALL t^Tiea of teya. No hand-filiriK. Sfake Erai 
keys by Dumber of lock without takinj; Lixik apart. 

Writi today /or 

BEISSER KEY MACHINE COMPANY 

4U7 Fort St. East Detroit. Mich.. U, S. A. 



ENGINE BUILDERS SINCE 1870 



a HEJiA FaHEiufr vrstiDHa 

>]LiP''VtbS Ftv 9 boi'Kli:l«E ca iLtihc. di-uili of Arm 



Cl.lL. Di>W fuikoir- 



ihcrt.w*v« MBTt'Tur 



C l V plbifi Entb Bnr ndid Ml. Bhii»l(f«d — dli^ivJ 

^ J — rri> iiiiit w bnlLi^. Aj ^ D. -C. M«leLi 



iiZ^. W-rii^ ludoy ]oT luU inJcimBlnD. 




AERO PRODUCTS, INC., 



Rsv«nawt»tl At#u 
C hiEsaa-, Jll. 




BOW IiBOS? 

THIS GAR.TKR <Pat'd ) 

Makes Trousers Han^ Straight 
n Legs Bead In or Oat 
Free BocliJer — Plain Sealed EnveLope 

Th^ T. Garter Co.. D*pt.£ 

South Bend,, lad. 







EASY 



to F 

C ONN inHtrnnventH aro 

ehoiee of ^llsbi and leading 
ifltm. Tbo koy toouccim for Wgi niH]Ta 
Easy to blow, r^E^mive in aetjo^ 
^yiita] elearin tone. Spe^taJ patented 
features and macre than fit- years' eis^ 
perienre are your anRumnn of sn- 
premw Quality , V ettWy cost no morck 
Frve Tr^aif Easy PaymentB 
on any hand or OFcbestralnrtruraent. 
t^rite for *pwaf cfFet. Menticm in- 
■truTnont dealred. 

C.G.OONN» Ud. 831 Conn Bldg. 

C ElkliBrt., ladL 

ONIN 

WORLirS LAHiCEGT 
HAHvnkcnJnmv y 
BAND INSthUMENtS 



Dorothy 
JotinFon, 
toUntoif 
young 
artiet 
with htst 

Ctinii 

GasopWiie 

S. 
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On Vour 
PLlIMBINdr" 

HEAHNa 



■Jiu=t mail US ft rouet) pruril pki'trli, Thi«“ 
brin^a wit-iTr>'Li!jj ru^Ls tj-ii 

/u'iiAr-ii qiirility — Grade 

K] nipniiL- tiT . Any hi’nily mem 
•^rin 3 05^:131 il. N|-,\V 
EASY .MKTlTOi:). 

IVe Shorn 

You 



Grr fuir new barj^iin rntnlng— - 
jy?( issLLpd, Oiir nit-ttKfH 
hiiiur!! iiret? Iij^ tjh wrtj; ho n n d hipll 

InhKiTpriiiis. .vj vearjf’ prtijnrt ,s('Tvkc 11-. 
tMiklitcm. hDii.e ovL'EH>rfi. JjirnieM fiiiO u ^ 

WriLi* f'ljr yonr frtr sif our Non’ ri^n>k T'fjtfrjy PKEJps'",:; 

■likLhpn. OurvnTJt* ir»a TlJ 

HARDfN-LAVtN CO^ 

121-32 W*c1i P«<mhlni Ro^d Clite*c4, III. 






FACTORY PRICESl 
Z1 JEWEL— Thin M«UI 

5TUDEBAKER 

The Iiuiired Watch 

Tfie only hrflh-^ddf ^‘arcli 

lt>U ifom fuciDTyt 

Lji| Eli iilfcJMifb 

^.Qdi^hkfr p-Atrhridl- 
m:4frvTB Na 

} f k ht \4 IML-pTb *ap h>w 

uva y-'ia owDcr— 

k(wf»ltL ns f«r ft is «ura»tUT 
PKiymrau nr cub. 

FREE— Book 

Ta tboM -wbe irriea iBBurdiulFl* 
wawtll bautl.f □! C-eolQr aLrCO’ 



•IkwIcc 



hori 

$^a3ikiu±«r . 

K^HTWfh* rcMtTUOAif] 






. .. lina cf 

*jli at lutMH 



WBtTEt 

HudMiav >Cni> Mnri 'bTwIvlat 
'P'awhu In er^ut !«•-*'! 

U-nr-d-4. Writ* f«r FBJCE •U'I* 

bfHvk at iMC«l 

STUDEBAKER 

WATCH COMPANY 

ZHrtichd ^ (4« £N^«hflbfr /oidififir- 
2iM)m tkrfir>rwarlm a/ a cm 
/br/air ifanliiw 

1^3, Saulh Bend, Ittd. 

(riiridijjiin ^4-iVr^H,' iV\nti*i)i‘. Ont . 



PUMP WATER BY WATER POWER 




Our Biggest Jo6 



Tn get men to mciLe oiir 

those tt'fio frv this ama^rng 
xiiai'itig cream, n-e findt never return 
to oM tnerhoJj* 

GCNTT-E MHN 1 You'v'c hetiinJ men nay: "I never clip the 

coupoiis out of flds." ^'et u'e hfive w>rm.;tFiFnft unii;iuy ihuc 
many have cut their CHHj.fM.in uui of ours. 

F(ir, after yearH &f experiment, we have perfected a “ihavinfi 
cream that men rc3l us is outstrmdins. t hey dilim Jor il tbinjt-j 
that we. lii mijde-Hsiy, eh mid never say. 

Our ificihod €>f presentinp; it is ihi?.: Try ir, at t.iui- 
fur u week hKefewe ycju buy Then, if ynu like it— qj: of 

those who try ii do— ytxu can buy it 3t sEoires w'herew’et' you are 

5 remar^a^iZe f>ntnli 



\A'ilFb nwif t-ruTininn; water for pciwer ft Hlfe Rum witi fijrnhh s. 
wnter ecpply for Couhtry bniuspa cheaper than cin>‘ ulhff mH-lluKt 
< t pumpififi;. _Oiir all hot fia] v (in i zed rftjus wjU not rLb!itr U'rjtt 
for compliete inforruatitm. about raurLH—FrEip. 

RIPE BTDRAULtC MP 9 . CO, 

W-W w«ftf ftt, Nv%r ToriK cl*r 



nDoYoup PRINTING 

Cards, Dt&tioncrr, cirealHm, ta^. Jfttrcle, ailvertising^, etc. 
SiftVfr]rm>hCy. Frlnt llPiH Olh*rm, Big Profit*. JunE«r Pr*HB, 
■fl.BO. Job ]-Ye«aea fll up, Botni-y Will tk>p*pn!iir 

RftiM<l PrintinirlnkG ERcruvinu;. Euy rii Irs seal, fiend for 
eataJoECUtfita. THE KEt4ET CO,.,B-aT, Merfdon, 






450LD ON EASY TERMS 



B«t4ct euciric WooowoiuiMs 

Compkc« Outfit lodudiag Plajnec> Saw, Lathe , 
■^*“ctric Mc»tor 4ml Many Useful Attachments 

UrfMinr. 



nwti 



Fast^ Accurate — Complete 

Price complete, 1289.0QL Egiy Temu. 
Write for complete tnfotiQailon, 



J. D., W ftUace & Co. 

n W. 4f mi mt,, Hn t 



idama St. ^Chicago 

94.. 9*11 ^Fflrtht* 



L \Tuk3 plies itself in 3ft [her 
2 St) times. 

2. SffttTi'? thi^ hyjifd in fine 

minute. 

3. Maintains its cre.amv 
fullness for 1 0 llYinuiei 
on the face. 



44 StffwiR buhhlci ho[d the 
hairs erect frir cut ting. 

J. Fine ftfter-eflrecis due tn 
palm and olive oil con- 
leni. 



N^mr try if, 



Vow. whether youi* old sFmvlng preparaiiun suits n:ir not. try 
t.Mirs. Vt’H nsk nothing. VtY undertake. En 7 sh.aves, to win 
voii. 1 1 \ an [jpen-ond-ahuL proposu ion, and ynju are the judiu^e. 
S<' wot! t yCftJ mail the coufKjn nuwT 



PAIATOT-IV1-: RAl>lt) HOUR — Hroarujajst every IVedafs- 
tiay nlP'it — from 9-4ti to lu:v;0 J], ill . i-.asEartt limp; SlJiO Lii 
[i'/vlj' [1. H3. Cftutml llm«; 7 :H 0 LO |j. rri. Mr>uiiUblti tline; 
fii'fO to p. 1ft. Paclllc CtfftHi tlifte-— Over lion Wl-JAF 

anti ataElods uisloeiDiied vi'ilft The NOtiulllil Btaud^al4n|[ 

Co. 

H|a7t 



To Olid the nnal 
tHJuehL ui i:Hii4(v|ne 

luxury, w’G h.'iVQ 

crcAtPil Pflliii- 
r [lye A [ter filiav- 
iTii; TavSe— eiFfNe- 
p]ft|]y for men, 
Uchesn't ahow + 
Leavep eklli 
FTIlOOtll aiiil 
[hsh — ftiveo that 
w e L l-s mom pd 
look. To'' ThQ 

sfttnuie neat irec 
wmi me fihHvton 

tTlffliTlU t-llp ftftd 
mfUl the enuihvn 
now. 



7 SHAVES FREE' 

and a can of Palmolive [ 

After Shaving Talc J 



filmplv EUsan J-'eur nume itbil adtlreup pjtti I 
ftftiif U» Pa I moil DeOt. k^lfEli | 

A ve.. ^>w VHjrJf City, 

Id Canada, Aadrese Jf^ltn olive. Toronto, .'^. I 
Out. I 



, I 

t^riot your odrirc ^ | 
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V.iBililn hv Hinh# Tl>* **tr U4f«t h tbt HbBtjtp 

BBii ii ii tuffl' wisime py nignv i[i«rtt 4 ^, cekfL,^*. HMjtrt«qur 

•bl* Huppi hi; kB iiiirb-itaDt print btTi M kiJl mc en d-td Jb pmddciBi l-fau miiBrJ^Bblp 
LD31JNOUA PAENT. iphirb, BpcyiFM Co tba«iirfii>« ?t an* urtieb. biwI* r«P% bC vhha JJalit, 
iHdkTiBE iA oBi'IbCHv viBiblB IB thi d«Ek. TUt fiARKER THt HIGKT^ THI HOnt flrfU.- 
LlAHf tr SHI NHr Quil*itmpSi te 1IH-. Adtgu< — rou <*n do- Jc. A liltb* ipplird. to CM- du1 

bT jpuj wbk*i 'A' BiiKk -Bill BBibl* T01 C4 tpH HI* tlpi* hr alibi.. Ybb CBa »•& Ibt. t»uih t-ui- 

(Mp cr •wit''li i><ai#B ciF 7 'iiir «Iibe''m lifhbi, miCtii tniati, and imp ii :ntrid4» otl ir D^i^JfF^ 
ruk* voar g«TB IJirlnlpo'Ui CrueifliH. LupiIdaih R'HirIn. bI£. BreiM boatli. prlcB.2bp.. l.Aifpe 
ilw. Mb Bnd H TmCTtBlJ- JoHMOW *MlfH fc P*H- *dl MCIHE. fVig, 



Exploding Cigafttlos 

JUVT LIKE QHDIHJUIY 
ARETTE4. aUT EUCH 
RtW. STABTLtfrS! Ttif 

bclL oAnlkln.* Un. IlBUEh* kl|-. 
mi-bpi itT unllBiLL quklLtf. 

Tli*t *PP“'’ 

iBinri pKnk calaJ-iltk ip kAc i[ 



■Roll rapr £j-Tp aiui n.** 

IPDllcrj BiTtW And nliJC'IBFl 
mm Hipr* Itln lltll. l;** 
:rBiir fiTcriC* brtpd 4f l4bhB> 
CO. Hmilt iutpCmL, liBCiJr* 
Porlipt iiKi wilt Ilk H Ai. 
kCBlIl Bntjrilj (K Iniul, 

nii'hpl plhCrd XBb, 3l«r'aBB 
pwtpiiUt BnyirtiiBTB'. 



GOOD LUCK RING 



NOVELTY BADGES 



SURPRISE MATCHES 

More fun than 

liRl^tlnE vfitli yourf^ ji ,g|^ 

wita, Loi'iK ju»L 

like ordinary 

mutebaii. Put op 

J n tWJ-Xra J iia L I lice retf-1 ft* ' 

ular Sjtref.jj MfitrlK-S,*'^'- 

An the I'letlm trlea to ^ 

■ letit oaa tin i?Eitn o'eIiei a siirnrinc^. 

FllH tDc |W 3 InCH 194 Ih, t2 Ml ?Ei HliHj 









■T iSt 
DM-kt-E 
1^ rpfi 
. «]»t 
iB p«r 



fitripp PHTim'l fSe O’m 

T"'D' ™-t no-TBl tiwCiJ 

|li«C«<j, lIlBt you thB *BBT. 
fill kil rnciprirtiAin 1<i il 

rOp. B«rb J 40I' I 

d bt. R 04-«B»4d 



STAR TOY MAKER 

Crtat4.at hoys' hnnh 
J pK WmtfltL. Tc'llrJ lictw t« 
inaks a RimhaLe Csnt> 
/ Ciioucj. miMli?| 

a M r o a_d . a Tel- 



CURiOiUTY 1 V 

SuiBjlMEaiUk ffl ■ 

0.4 rt-flrid. -:ri B 

Bud L» btruic j W 

lood lutb to II J UB j S ■ , 

Ihi PWBrir. a ■ ^ 

IVDoIh irnik I 

DJ Brt. bllMl 

Im *hb ki> bj UoJfi ipcafT 

Hilllkf LlM-in 19 rrur.^, eiiar^U BC-qiq>knl.iai-M, 

9lB. PhlCC IVb m.<ii a r«r 12 Oh- 

31.3S+ UH> (iiF tT.H. pbCul>kUfe b 

L<«.llp«r Hlndloi wtih Efilil idci* Prlc* EOb 
•Hh. 3 r«r ac.as. M-Sa Bar d«k. HIbibI- 
f^hi^ QIji 9 Ff.r UM"*l(h MkIiM Bibik 1S<L 

STAGE ^ lvlt.ha^uDci1 

■uanuc-w nl lliesMiWtlit. 

IVIONCT flEL-^^aw It l4 fur 

JA J ra E a D B Lo 

M?/ l 

bllla 

(Icna aOili Fipellni' 01T u k^nIh^ hill 
sr tdFO irnun the ciuiAhle ol ibo rolL 
the eltpct Cfi-.-ciecI will bp found to 
ha nil Eliott c^iin ho dn^rfcl. PrJen, 
poitpaJdi 40 Sllli 20c, tlD t*r SOC, 

w Sit,$0 thaifcpnd |i4«tpAldt 



. ., HniftniernptB, 

JKv±i-,X V T I.' L u K rn i»h InstrU' 
*— t ^ loent, BcfeKKEt^iTaLk- 
iaa Mndilne. Mloriflcwrvp. l.^dectrlQ 
Miilrfir, iiltactrEe Dnc.r l.t£?ll, WnCiir 
Whei.-li, PndcUe Unit, a pnir nf Skis, 
fl I'll Iff KldC, lllttl ilouae. Rabbit 
Ynr4, etc. +j- 1 P;ipffl- ] 51) UlUStra- 
tloni^. F RIC E lOe paitpald.. 



Wonderful X*Ray Tube 

M A wDbactf lit little 



N '1 1 fu ntCbt pro- 

TMl ABB JH w'hl.1 i| BpakriBlll tb* t»D«i O! 

ra*ir UniBH, tin I*"! ip * 1*u ‘pvnfll. tl>» 1 b^ 
Urinr tiHBLni i* h pap* m*pi. uid manr 
Bl'Pllhr llH'Mi^Pf. * ikiirt^Tf ITTH *.■* 

ib*4B Bhb ia pktirfBpEntfilT rEpl*.lB< Pcin 104, 

3 Euriev, IdewnTh, Mvhihi Smith *C«. 



NOSE BLOWER 



MAGIC NOSE FLUTE 



T^i iitMJB Mom Fluto, w Ho 
ubiibioimi, ■» B aniqu* ipd 
ngk'd uiuiiafel initruin«4t tbit 
I* pliVBd nttfa noMB|^ nHuth 
aomhiliiiBtL Tbtr* ■ jott * 
Ilttl* knmk la plajJiti 
Fl 'v|ii«h.. FbrB ertr* bc- 
n..| '’^■E^E^^^kctilnd bICcc b. llE'lte pna^ 
hM bbaUi fdu Ed 

rav n r kt 1'4 nrv 

S Ar< '”'<n<r ihn 1 ■nrvfvbat 

ECMBUblBp B dub*. ThM* 
ii wirr Bud cadi vbi> han ai**uiipd 

it reh cBB pIbt bII ItHndi a 1 isuhii; witd firlliCjr 
■ 1*4 Wlktll phred 44 BB Br«illTip4Lri.1Bj*tit 

ta 4 xu 4B9 OF APT Ctjb»r IBlMl*4l ibPEnniHME. 

th* iBect fa B> obuiT^lar m pb l**urprwln^ 



B^r «E3il4fai* It Kfn. WhkB 
lib vd.lp 4 Duk-JF. 44Fh cn* 
^nd.ijpillJ' b4kliM ItfecU iBbo ■ 

■ P.B.U* IITIEBi 

{**1 ]«ac, wbidb 
aifali 4 ai| tiTBC* 

4b*ll| M ■ B9tl 
llE^lk* nnPDir 
Prl«* |M4 b«i. 10« i ^ BtjMi 



LUMINOUS PAINT 



JOHNSON SMITH & CO. 




Oppt. Ul RACINE* WIS. 

A BU4.* Pdlp|.9Pi 4.4 ■■r pan IPH' CRTAL04 oiBFlBid bb runl-pi *4 aSB, 
HandBBHtt* aip4lm|:. PUpfar tml hnl-tvr iIhr ii«w. Aulp k*4fa. 4| It* IsfBJ !■ 
B4lit*nB4, NairlY PW «!«:•« 4t alMh* I>1«1 Irl^ In hbUb, lBa ohibbi 
nBvalthBB., iniolvB. iMppub, k^antph dvpdB. rwhbar •l•l■p■, ii«.pbii4I bpp 4 
iBlBrantlitf b«9k4. BHriBBlIlBi fat 4*4d« Adi plknlB^ oln,. wip pwhj nMa 
«l4«wbBrB'. Itamit by C«bit, Monar Ord>r, -Cbb^ ■r ■■«b4 u. Sl+ AmB' 
iiitF *iti E«r«l|n Stan a« f 4 t mii artWlBB UptAd , 




BLANK CARTRIDGE PISTOL 



/Vmd^'rEion oETfl i|jwt Biirif tan* , TVampi, J" flwt 



. - 5o*ei#l OtEol 

1 IllBiilr r'.4rtridiir Piatid 
ICO tFiknJ: C.'arCr'du'M' 
rKjiuritjt"' Nowlt. 

y^Lv^i.so 

th* lot 

^ titiiiW'd br 

V^r'rn.B 

■aZm&X c»h 
|B9nn|^V with 
V O' ritai r 
'""‘I* 



Wl'M rradn 
l:.J•Ctl^'«', DlBd- 
F-i: (":i laip'Bt 
E FPk bt iJi<*-»]irc47- 

Bpi*'^- ari^v KliiQa u 

BDiKUvl:. t-3 *- aj-c ■ 

Vif bi if fawdufl ]( 

h'niiy iFlf F4 KlFl>r!'FV-r44 fa. V FjP 

T,J 1 .[ pr ;iiivi: |-T*ii|*|Oui 4 * 11 - I'f 
tfitF 1r- Ir.^r. [L tafa^:- ii.Ji4- 1 1 
N-Til .2£ F'bJ. liiaqk F':trt- Vk 
rt'Sirt. • '>fclBlji4b !(' *'L.r^'_ V 
4rti.-riF. ^e,.lBiEai^h with 
p^erOlFcrj I Mfa^u'rir r^ jftHir 

■>-pl| 100 “C ?i|.rF^hi*“^ •- Ti^ ri i>ii 

Ul' S.i.i'a Clnt'piiiji' ■■? ’*ii.».: 
■Jl.Sp. .3liiti[F*i! ky tejcciT.^.,* 4 j: 
DiTfi- 1 Tyjft t . i :.i F .tSkbk CB.rrj 
.•:i"riil lloli'-'f t';-nt'i-!-r iwpt^l i' 



LOOK 



Wonderfur 
I ni t r u m e nf . 

jKh Greuteat 



Oh 



thing 
j'ct-.N'lh* 
borFarate 
articles 
iij une, 
J5yeryl>otly de- 
liffhUicJ ulih It, 
Odd, Ctirinufl Lind inteHMt- 
_ iDg. I,r.its Of plGMure tbH well 

very LLwrlyl. It Ig n diHIlile MlCrO#ieo|>e fnr ei- 
_ amlnlitii!: the irnnderB r>f nature. H l4 pn 
Opera Cljiaa. n f^tereiWCOPd, n. BurnlnS Ijmlr, a Rearllnil 
OlJi.'M. IL TelEBcnpe, p CVirFiiiftSBu IF ifajcket Mlrmr, and a 
LariTienscope^ldr eiunilninii fcj'e. car, htise jijicl tliriwt. It 
Id tvorth all thecuSt Lu luoate even on? [sikjnful i;;|nder In the 
eye. Folds tint anfl ftt4 the jH-ifhet. SF^metLiInu Ereat- — yuu 

Jb^d 414*. |>9n't imlHB it. $<:Bt h> intH, Qnl, «r > f*r S1.C4 

JfttfNSDN SMITH « CO.,. DEpf. Ml. RACINE. W15* 



INVISIBLE INK 



Tkr nimt 

AC tiJ* jiE-p n |. m.1 

r*RTll 

bp 

with |nk*|. 
iiitlhn ^MIJK.e 
ill M k#.#. ne 
MhMLrGk-ndiiM. n# 
Af^li 

Iq-nnw |7i# PWr^L, 

lnv4luublD lor 
mkn^ r-PD.iRo-iiiu 
k«f-p ycuir 




K«f-p ^Cibr 

nIb inri otlwr pfSrafcA nwrain 
rhJiijyaiipi auii^ frnrn 
Gk«E jlfflh firt p>|HFb<M 

jek«. CfirTi5c*flttrLr,3l>r4flt. 



Rubber Chewing Gum 




Jt Jh iii.t Ilk* . hpi.i^u- -fiA.*h-.i* '.if 

.phairlaB iiiiif .rid l^iiikp » p*.|l i Imfi H 
tfritki BTfrydidy. L>r eauriti im. nii* ..ij** 
iwctj il b aal lepiiiBa luilit ehAjp (bart 
111 (h**' It. Tbi«F.''i a mHlJ *4 fi.A ia 
Hhii rubber ebcHinB iPPi — i *Eii-k. (4 
tiiB pAT-kac*. ■'riet, 1f>e: Plif.] 3 Inf 
3Pb; 1Z Ear TBb B^lnali. 

JahniHi Smltii ^ Cfl.. Pipl.SlI. ftidm, Vlt. 





Watch Charm 



pistol 



£4Mt repriMlp» 
q Ifrti uF 4 nvi 
hil, tjii—IlT |[ia» 

nil^ dLAbFE 
CA K'J'H F IX) bs 

JU'ii.tnEl*ii 4. a 
■riiltJ da*, IM 
ill«bHbi;]|, wiU 
rlhE 4E tad r« 
4l14*.bJai tiF 
* 4 t r k * h 4 4 n , 

Load* liV* B. FBfiilM e^l4l. tbi bccfEE' and it fHflpP witli ainqjd liuiu 
PittuL w brB*k open iyp«: llliuinlJpiF tqiDir* [W4|4 .hmi Ipt litBdpnf. hTu54 
Mitinljp' at hiBh F.d 4 *e 4.I,_ airhEL '^B-tadi, oi'tiifcp baTF*!. hiihd.rH n.4^ 
*nKm.*cd 1i.hdlA4. ^lUhiifltB iiF l»4 viib 'Hebpiiie tod. PNKC Si, TIT, 
JLIh tiiiafaimii .'ah H4fl EiaadEoBH t3,S0, BLaHK CAfltnrDGt«. 
»«rt]oi ipf Sa. AuHHSOH twntH * C0I., D*pt. S41. RACrFlE, WtS,^ 



TRANSMITTER BUTTON 



tuce 



Tup EBTi wwiir mhlt* b hhkly wn*>Lb*« dtkHtf^ 



phoBB bjr qiBinr lb it Tri.[F*niiib«t' BiiliOn 14 4cU«k 
Hpu cm b'lid yfiif Bwa oatik 



., . . Ii I* 4iBbii* 

Ull 4n. dFIbtil In J4UF 



IbB HIIBd n4T«*. 
fritbput biFriai npjtntiTB «^i|qp 
■nd PivnvBiiT4. I4bl v*.n in.u 
IwinB and hmr euiF^r^iiimi ttmi httd4e ottr l^ 
haiiH. Tku D*TF iwnnmt "-p dFIF-tFtlil ki*™* pI a 
facrtBl. T1iii QiutCl w.i gprd b? *trp#i MrrtcB 
pfME4El¥i«4 dvrini tliB ^ir. It it bfaipi Litatd a)i lU* 
*tl1It. It Ib lfltn|.-t«1IBldTt 4ad it tll* CP*4lBBt H- 
Ttptiita in iBHrDi»lFf>Mv. Vbfa p44 mpuat lb* 
tiiHon. hlmiMl .pijwiiipa— 'irtbitf tiA*fd BtoT* 

plo«4, itIB eal*pd4rt. dif tk* -»l| Eiabfaid 4 t^Eiurt 
IrtnF*. et>q. Bvtkip li «g liilil and .niall ll caaapt 
ha d.tiirlnd, l^l'wFnt rtn b* B1*Eji««Td wptKioPt 

■uiitniliit iJt. ¥4*1 ■^4ll EittJB Id pb EunTermdPPB 
Ea 4Bi>ikBF' TM.ni. A d*4F imaen is tb* *.ijdj4bc4 
*4n h*4j Tbt .nrtktr. CoijihtTtad to plioncinipk. 
vdiDO « pih*r [Builr4l iPBcriitBink, mmin -!*□ b* 
liAPiTf Iniadtid. dE Fwt Bnay. amtoit t#iy ba ut<d 1p t«p*w b«t*ah«» 
tr4|UHlJl'L^p; tdLta IT|.J[** BB pid LiBl '^tolk Hp'' ntrEIL PCtbiBE tfa* *^1. Tb* 
I^MJ EijIrEOblMJH F-ut i|«B 3 {larTNM itrfiRVT c-URTBni. PPnI tfl •■alrifft*4lji' miiM" 

tLTB. Ami^itLCi Eiritli^ BiERpiB. Cc^nMiPPP lytkHi^ pJtnlLk|- liaM mi\\ HidfBiA 
tbrinidLn*. EiprriiBi.Bbart flpd it* buHpn qiprfpil l^f |itrtidr*d. p( B^tb 
ni*Ti1*. 4l*nf 1h* lluC lit LvIaiBhnnm. nniolLfUrt, loiFd .p»4k*H, *ti3. klMy 

iBMHiBtqiFi ttuBti mar It* iu*h 44 hpidini lb* biittiHi B,mlnrt ti« 

thrwt pr c-hnb to npr«duM .ptBch wHlhoqit BOUTtd ’nar**, mtClE SlitWw 

JOHNSON SMITH m CO.* DEPT* E4l. RACINE, WIS. 




POPULAR MECHANICS ADVERTISING SECTION 



139 
















Ld^ of fUD ^Cl 

Rmusemcui n4^iirtD<; thcs^ 

E^nqn. Ikl I'lMlIhr-'kil 

iiiJjih (lo rt^stiiji'le r!jm- 
'ouiuli. k:1[]i WI>rflJ[IK fin 
ffitt rrnJlti>cl, A15 IHUnlru^cd. 

PrltD vnl-)r 3£c PotIpAld. 



BOYS! BOYS! BOYS! 

Throw Your Voice 

Into a trunk, under the bed, under a tubje, Ijaek of 
the door, into n desk at school^ or anywhere* You get 
lots of fun fooling the teacher, pnljcemen, peddlens, and 
surprise and fool all your friends besides* 

THE VENTRILO 

is a little instrument that fits in the mouth out of sight* 
Cannot be detected. It is usctl in eonnei tion with the 
above, and with the aid of this worn] erf ul DOUBLE 
THROAT, or VENTRILO, you can imitate many kinds of birds, anirnals, ete. Remember 
you get everything for ONLY TEN CENTS — a booklet giving you full instructions how 
to become a ventrdoquist and throw your voice, the Double Throat, or Ventrilo* and our 
big 600 page catalog of novelties, tricks, puzaLes, masks, books, etc,, « g\ **to**^ 
ALL SENT POSTPAID TO ANY ADDRESS FOR ONLY CeillS 



LEARN TO PITCH 



By the wotIJ^b 
gneateat jniteh- 
Prepaxee 

nifjmllF ud physlc&lLy to tws- 
(pf>rri 0 B creiit hnseb!,U iTtayer flTHi ft prflt fttti 
SperliiJ or J«90D3 br CHRl 

tviATHE W 



you m^DEALIy, 

(pf’friB B creiit | 

Jii-U' ofJe^DS by CVIRISTY 

tvi A tH b 0 N , wfiDBXDlDin.'j tbooecret or luiw 

to tlirovf freest -"FiDEAWAY" haU, 60 
^ , - . murnTittretlby trik' ED WALSH, 

the pwejj4^w5u,]ljq^iVflri5rltLertec^ at tbrovkou tfiat rotuouB* my»' 

ur^-rng, nod ufiJiiEjiiliiJs 'SPIT JOE WOOD,, the "Omok* 

ne^t to the flnw.lLf-t. nltclter In the world: WA LTER 

!K out mare lefl^ie bstterH Id a 

F RUCKER, m- 



ItOher In the world; WALTER 

'iio hit* sttnjct 
jy other p! 

ventor o[ the ^'hauekl* add DOC WHITE, Who tenctiOH 



. . flIHWe 

J/^HHSOR, l}jd Dian who ha* sttruc 
ulngtei k^riLSjjn ttiBLO aay other pltglier known; 



NAI 



you the srt or Shadow Pitchlng'by Which you cun devi^op control 
aijq Bp'oir BCOHu^ beodiiie pltohcr. CleJiylF 4e«orlTjBditad 

11Ji!ii<tr^Lt^4 by Ati pI-etureN, BtrGrytliJdgoiiiiitHte iar ONLY Ji ctnti 
ppitpaid anywhf ft. NothlnB inOrB to buy. 



U. S. BAB 



tarrai 71*1 lltk «.|n *lAik( 

at toT*. It alll porfiHv Cvftnt Ct* 

■alfEftapF 



KEYLESS COMBINATION LOCK 

Tficpo clever Locks cannot bo opened unJeiu 
yrrt] know tbo combination. Eoeli Lock has 
ft Oiritirent GomblnatLob, tlto oecret ol which 
we la hd with the f^k. N'o key Is ncceamry. 
6i m pi y arranEe the tumblmi In the proper anler 
and tike I.ock opchs. For your jocKcr, blo’cLe, 
itti/i Ciieat. maJI bojc, thOUrthndeof 114*0. A ifiUKl. 
*.Cr(mK lock, wBtffhlng Blyjut4 nunw), Uiftt will 
buftle the attempCA at aU im&cfiuairru^ with 
Ltio wcret eontb] oatlod to apen lu PrJt«, with 
Kcri't aod fuJl instruct Iona Dnly SD^eitpd, 
SMITH & Ca„ Doot. 041, ftACtNE^ WI&* 



JOHNSON 



Great Fire Eater i SQUIRT rose: 



f A ereat trick by 
which yau cau ftp- 
panciiiLly breuthc 
tin iroaii mouih, to 
the horror and con- 
RtijrrtHioc of fdU 
tjlkkto hfLriMkMfl. All 
aippurtVtUjl UHiyr^ii- 
nary rflrkt comnlctp 
In box U^r GILT ^Dc. p, pd. KHi IMITH 



SEEBACKROSCOPE 



A WEAL.fttaWTLEIl* 

all Midil 

ftalfir la KAkA H fHfi Ulf 



nMk. 4* 



TUa Ip tbi 

iilil Tb* 



pM. ,*trr «b* l« WIkJPWid Lg itt^bAU 

Clrt JtUchll'Ml pi4iJiMft:>*. T^h. l« O* bid' 
I*;**]. W pf wi 111* tulb. CW'M'birllibH. 
Ihn 1 Hity kiklat? TliWi 1 * * 'Tnr Iwia 
tvbtur iJiMi *a*ll<r tv in* 

p^kw fttt flAT MviwtFl, «Bd Ikil 
biilb !• <nnwt> t* ■ ihiin 

• lull* afth nn* IfMeToB. PUKE tfta 
FT 1 A* (ft* pMfwA 



MAGICIAN'S 

ApparftCiia nild: DlrvCtlona 

ttr^UB THckh &I9U«H fl>r >n 

EntiFf Ev«nin( a $|0D 

£Dt«nftinn»nt. . | 

a^'ANYONE CAN DO THEM 

It !■ rn*l liiB mvitFfjlBE TJHIF Iri' ic^j.. 0<l. 
Lkk CoB^unir'* Ck&iHi, *no /im vl B* 
•IcTimi Iflhrv 4 b rD.Dr (hvlnrt. 1 4 
tli< ktbUALkU ita t«i Rut flf trltk*. infh.A- 
ijia Tb< WA0iCU.y LLANO VAftt; i^kJL'K 

fk wwieiB tu[ U iAu«dl iuid*. But .jjvb ■*- 
.4B| Ow IM I'M [lwi4M*kMd »|i*i i* 
■nr^ggn* |4|U'4 p4tek.dLll I'bB 

TRICK C*R™ («*n bB to olihJi^^ai. 



WFniWipp tnLlr*L.f «r gliiiMaH hnto * <aia 

■ ~ iolae 0 cob- 



OF TRICKS 

I M umb«r at 7Ayr 



pW-ii 

K 

TRICfi. 

Ml*lv H9 kn'dipn l<« UbiWU': m# . . 
IKO COIN 30X 4*. rvia. plk4«d Ln ll>r h 



3 






iWjJt Tlrt OU16B coil- ^ . 

ft dT.*Iiwd inla b eUmf vT B-iUf baJ wTifn thB-vBlW m 
■ i*,dliil^nd ii^kHtH'Jhrto BiflCti tbB B.lftBON TAtTTORV FROIkd 
£1, F'lPfiij al mImwI CHiP*r ttSfbnh* ct^U 

Rlh"C PANDKEttClJJEF 1B hnld 



bM 

«f haitt^rr d*[»iTi.lnilV3Ci 

LET TRICK toiHui 
EltB citin Nh t«b1*IWi|. 

TEIE yiORTJI TRICK •t*rr. 
mit of TDur nHnitbl: Oh* DIG APirEARlh'G llANllKEnL llJNl to imid 

Id (.he und mTtt«ria.uilr *4iD(iWfeJ; ilrt WIBAROH IUNQ COIN lltlLK: tlJ EN 
bOTl'LE Ina dob bnl jcatHir i* Bb1f tD Rtok* It tor dD~n>; (hr ORlMT 
Hat aViO pice TRICE to Uff* nHen la pUnd CD^to^ nt • balr a^l ^ 

t fruaA ure4afaulb- v«t h eat hu tuodheti tke bat'ipand iaat, but aot wwk. Ibe GJkU-T 
THICKhIv tn trem Era hA-M fiilJ iMlf oetAoi^i 

ffir s*rr«e-iti \HE tri^. f n feddhtk>a to the m aunber cf <Klw IM* Kid 

iPvpiL^i Mv fiillj^ KfAidaed tor whli^b jee ei.u f»f^T ^n±k* -iir xar^ite tea Hctiw> 
»ppek*liiir f P a a *P*M 'd-« JOHMSOW SMITR A G4>. 



RESURRECTION PLANT 



up and etartfl to grow- 
out it driGR up 
RU 4 J td^ecp 
UTitil piit ia 

water meuiip. 

PAld IOl, J fvr 
BBa, TEc iBBM, 



OdBBt Cffiodtv. FJaoa 
]n water, plaut oii^^iw 
in tew mipulee. Taken 



DISSOLVING VIEWS 



l r . 

M.Bdc'aivtiralj' 
dI Dnstol . ban- 
Bini> 
P Dt 



jBhnBBB ftinjllv 

The“ 



* Typewriter 

A First ClRftft Writing 
MAc:hln« For St.SQ 

lui* ETPawTitat f.tr t IJIL 
Wtu 
tiJ 



ra ki m iiii i i lW**l4|n ■!*«*« 
■ nu lft* itar bH pftm** nittei *b«w* 
DlM la •*# «»wr ad m i I h i **Ibbb pm* 



JOHNSON SMITH & CO. Racine* Wis. 
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Protect Your Ideas 

Take the First Step Today 

If you hav0 a useful, practical, novel idea for any new article or for an 
improvement on an old one, you should communicate with a competent 
Registered Patent Attorney AT ONCE» Every \*ear thousands of appli- 
cations for patents are filed in the U, S» Patent Office. Frequently two or 
more applications are made for the same or substantially the same idea 
(even though tlie inventors may live in different sections of the country 
and be entirely unknow^n to one another). In such a case, the burden of 
proof rests upon the last application filed. Delays of even a few days in 
filing the application sometimes mean the loss of a patent. So lose no time. 
Get in touch with me at once by mailing the coupon on the opposite page. 

Prompt, Careful, Efficient Service 

This larffc, experienced organization devotes ite entire time and attention to patent and 
trade mark cases. Our officer are directly across the street from the U, S. Patent Office. 
We understand the technicalities of patent law. We know the rules and reqnireinenta 
of the Patent Office. We can proceed in the quickest, safest and liest ways in preparing 
an apf plication for a patent covering your idea. Our success has l>een built on the strength 
of careful, efficient* satisfactory service to inventors and trademark owneTs located in 
every state in the Union, 



NO CHARGE Cor Information 

On How to Proceed 



The booklet shown here eontains valuable information relating to patent procedure that 
every inventor should have. And wdth it I will also send yon my "Record of Invention"^ 
form on which you can sketch your idea and establish its date before a witness. Such 
evidence may later prove valuable to you. Simply mail the coupon and I will send you 
the booklet, and the “Record of Invention" form, together with detailed information on 
how to proceed and the costs involved. Do this NOW, No need to lose a minute's^ time. 
The coupon will bring you complete information entirely without charge or obligation. 
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I'ly Patent Law Offices 
Just Across 
Street From 
LS-Pat. Office 






Clip tliis Coupon im^Aiail it 9to^/ 



Clarence A. O’Brien 

Krgistertd Patent Ati^ney 
Member of Bar of: Suprerua Court of the 

UtiiLetJ Stai£a; Court of Appeals, Dl&trict of 
Coloinbia; SiiproniC Court, District of 
Cotutnbiii; United Statea Court of CLainiia. 
Practice con fined etctusIveJy to Parenta, 
Trade marks and Gopyrl^hrs 



Above is a view of my drnft^ 
ing and Bpeeificatit>n ofikiea 
where a lar^^e staff of ex- 
fieriericeil exf>erts are in 
my coDiitant employ. 
All drawing^ ajid 
gpeei5cations are 
pre pared 
under my 
p e r B o o ni 
aui>ervision. 



Strict Secrecy Preserved 

AU commiinioatimis, aketche^j draTivings, etc., 
are held in strictest oonfldencre in strong, steel 
firenrwf fileg» which are acce^ible only to 
authorized meitilx^rs of my staff. Feel free to 
wTite me fully and frankly. It is probable 
that I can hdfj yon. Highest references. 
But FI^lST^^:^lip the coiipfji], and get my free 
book* lio THAT right now. 



CLARENCE A, O^BRIEN, Registered Patent Attorney 

OR 



Suite 1106 \l'oo1 worth Bldg.^ 
New York CUy 



70-T Security Savings and 
Commercial Bank Bldg., 

Washington, D. C- 

Please send me your free book, “ Hovr to 01>tain a Patent,'^ and your ^‘Record of Invention ” 
form without any cost or obligation on my part, 

Name * , * 



Address * 

(Important‘S Write plainly and address office nearest you) 



fa 
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TRADE MARKS 
COPYRIGHTS 



Have You An Idea? 



Our N*w Otflc* 

bill tflOT WAdlHramBldfe. 



Our miada IpKIa Otflc* 
FlihiHv PMii. Tr**t Bids. 



FOR THE PROTECTION 
OF VOUR INVENTION 



VICTOR BUILOlhtO 
OurM*wBu4lifl'tuH*>rl.y U.. S. PaIabI 

Oll4t*b«ck<ihf Erwilvd b;# Iji Icf durO>w(i Dm 



Our Offer: 

YOUR FIRST STEP 

The inventor should write for our blank 

form 

“RECORD of INVENTION’ » 

This should be signed and witnessed and 
returned to us together with model or 
sketch and description of the invention for 

INSPECTION AND ADVICE 

No Charge for the Above Information 

Our Five Books Mailed 
Free to Inventors 

Our Illustrated Guide BOOK 

How to Obtain a Patent 

Contains full instructions rej^arding U. S. Patents. 
Our Met hods ^ Terms, and iOO Mechanical Move- 
ments illustrated and described. 

Our Trade Mark Book 

Shows value and necessity of Trade Mark Protec- 
tion. Information regarding Trade Mmk& and «n- 
fait com^fetiiion trade. 

Our Foreign Book 

We have Direct Agencies in Foreij^nCountries.and se- 
cure Foreign Patents in shortest time and lowest cost* 

Progress of Invention 

Description of World Most Pressing Prob- 
lems by Leading Scientists and Inventors. 

Payment of Fees in Installments 

It is not necessary ihiit the tsHal C^J*t for Uie preparation and 
pcwccutionol a patentbe paid in one paynwnt _ Qur CU$<pid 
i;i to permit our c Lien Ls to pay iheir^ applications in three 

installtnents as Lhe preparation of the appliciittnin profireaara in 
owr office. This plan inak.es the pay jnents easy for the inventor. 

We Regard a Satisfied Client as OUT best advertise- 
ment, and furnish anyone ^ upon request, lists of clients 
in any state for whom we have secured patents* 

Highest J?e/€renc€5 — Prompt Service 
— Reasonable Terms 

VICTOR J. EVANS & CO. 

Patent Attorneys, Established in 1898 
Main Offices! 789 9th St., N. W., Washington} D- C* 

Nearly Opposite U. S. Potent OBtee 
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D elays ARE dangerous 
IN patent matters 



IMPORTANT! To Avoid Delay! 

YOU SHOULD HAVE YOUR CASE MADE SPECIAL IN 
OUR OFFICE to save correspondence, secure protection and 
early filing date in the Patent Office* To secure special prep- 
aration of your case send $25.00 on account with model or 
sketch and description of invention. 

ACT NOW — Often two or more inventors file applications for practically 
the same idea. In such cases the burden of proof rests upon the last appli- 
cation filed. Therefore* delays often cause the loss of a patent. 




Our Large. Comprehensive Organization has been established for 30 years 
and offers Prompt. Efficient and Pers<»nal Service by experienced Patent 
Lawyers and Draftsmen. Every case is in charge of a Specialist who has 
been selected for his knowledge and experience in certain lines of invention, 
Our Lawyers practice in all U. S. Courts and defend clients in suits involv* 
ing Patents, Trademarks and Copyrights. All Communications and 
.Data strictly Secret and Confidential. We shall be glad to have you 
consult us or to answer any questions in regard to Patents, Trademarks or 
Copyrights without charge or obligation. 



fpREEl VICTOR j. EVANS & co 7 | 

I COUPON I patent ATTORNEYS i 

I . ■ NEW YORK OTTPICFS. CKrOAOfi IirEMCRS i 

1D47 WoQlwartli Bldit. Suite 1 6+Q-42 Conway RWt, , 

RHTLADELPH! A OFFICES FETTSBURGH OFFICES SAN FRANCESCO OFFICES I 
filA FUl^icy Fhila. Trust fi]4 Emptra Bldft. It! S Hobart Bldg. I 

I MAIN OFFICES: 7BS-Blh Street, N, W„ WASHINGTON, D* C. I 
f GentleiTiRi: Pleaw ^lend mr Fra d/ CAqres ^<iur boolu aa tiocribed on preceding page. * 

1 Name ] 



b 



Address 





Our Chiu IV OfRe* 
£ull« lA4e-4± Cenwuyatde. 




Our Rittaburgti Offle* 
4alt« BK4 Empire Btili'diiic 




0«r San FraneJaev Offlea 
Swlta 1010 Ho^arl PuUdl»s 
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PATENTS 

TRADE-MARKS ^ DESIGNS 
FOREIGN PATENTS 

MUNN & CO, 

PATENT ATTORNEYS 

Associated since J 846 with the Scientific American 

Sr lENTIFIC ANfERICAN SUILDING 1531 SOENTtFIC AMERrCAN BUILDING 

F Srrerti, €. 24 West 4&th Srr««, Wrw i Vf 't Ciiy 

1303 Tower Building Hobart Building 

Ccfner of Micb^an BtvJ, inj M^Jisun St, 5J2 Market StleeC 

etttcago, Itl Ca.^i/. 

511 Van MuyS BUILDING 
Sjiring and Seventh Stfc«ts. An&titJ. 

Books and Information on Patents and Trade-Marks by Request, 
Associates in All Foreign Countries. 



-XSL^JK. 



PATENTS 

TRADE-MARKS 

00n^t Lpse YQur Wghts 
To Potent Protection 

Bef<sro fIiwrlH5einp viroir iTiTpnttrui to dnvonc nt-nd 
fnr blank form "EViDEHCE OF CONCEPTION*' 
lo be eiffxied and wiineeaed- 

LANCASTER & ALLWINC 

414 aurty eriig. WAaMiH^roN, p, c, 

OfleitttUcrt cTforw '*Eslden£* of Cmctptim.'" 



P A T XI T G. Writ# far FREE [nstruction*, SAnd 
a M. DrawEnr «r fnjr £x,*nuuijiDni 

CARL MILLER^ Patent Attorney 

farrrur rnamlm Br^fninioi; corps U, S, Patont OFlGrco 
2€0 McGill BulLdin'E Waafiin^ton, l>. C, 



PATENTS 



^ . V* 

Hrmn In AmerlcH prlve 
voiitom at lowRftt eoDflintent 
Cl'ftrpie, a floniica noted for 
reiuits, evJdoDoed by nodhy 
WieU-kncwn Patents Qf ektnondlnarv TAIuo. n*ihk, 

Lacey & Lacey, 646 F St„ WaBhInvtan, D. C, EihAlt^ 



SPORT BODIES FOR FORDS 




S*nd LOc for 

,11 nwHltih dJ 
biKlk* fur Ftrd, uid 
«Eliere<|QiMk*nt. AIh 
liMdllrhEa. nrtriwiviiu lor rum PiJiOfc beta. t*lHa ■»* 
* efip* , Swt Otwr-ra ^or »ll ™ri, Ej***Io*, ePiBplBUHtfflU, 

SPORT FACTORIES r>*pt- A-i, AURORA, ILL. 



■Ian ho* da, ut^nluns lA'ta, 
tr>, hMiJIlflhEa. nrtT ■ U-ltip* f^r Fara 



*1 FACTORY PRICES 

* 38 = 



INVENTORS 



PROTECT 

YOUR IDEAS 

Send for out Guide Book, HOW TO G£T A PATENT, and Evidence of 
Invention Blank, sent Free on request, 

or sketch and description of your . 
invention for INSTRUCTIONS. No * 
charge for the above information. 

RANDOLPH & CO. 

31 1 victor aug., WASBMGiaN, B. C. 



Tells our terms, methods, etc. Send model 



Name 



Street __ 



City State™, 
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R 



A T E N T 



EASY PAYMENTS 



s 



r^icEy tnonoy ItMpyou Irom pruti^ctlng itiu 
IJea Tcbltli IUA3' prove tbe turning pciint Ui yuur Uic. 
FORMER ASSISTANT EXAMINER 
OF S* PATENT OFFICE 

Tirlli liuw h.mrEIP yoiiJ* tnltrnl nialtora nu MlSi: iNiyirujatH* 
^Vrit-e tociny lii>r fruO iiiEorLucitLi^cL and p'iirtbCUlAr^. 

M. S. CAYNE 

Clt«9jit»rod Patfnt A4tpfn<t]r) 

Mai n QfU'Ces 

BANKERS BLDG,, 105 W. Adams St., CHICAGO 
^Wlth OlfIciDf in Washington, O. C.! 



$ 165,000 

REWARD for an IDEA 

That friiir. wm paid to tht sovehhir (if '^Kiddie Kara." Here ia a 
remarkable book which tclh) yon what inventioiLB arc NEEDED 
I n evcfy field. Don't your ideas, Send today Icr 

1,000 NEEDED INVENTIONS 

Prepared by Raymond F. Y atLUj famoun iriyontiir, foriiicr man- 
aging editor of PopuJar Science Monthly, who kaowa whut 
manurHctuTera want. New, leviged iDdSJ edSiton. Thie book 
may fil4irt you toward a iortunCx Scrul nb money, Jnat write 
ap^teard. Pay mail man only plus po^^taec when book 
arri%xa. Money back after ten da>« if dcaired. Limited. offer. 
Write howt Get started in right direction. (Outeide U, S. 
tl.45 eaah with order.) 

Bureau of ln¥entive Science 



PATENTS 

Trade Marks, Copyrights, Patent Lit igatkiTL^landl book with 
ill usLrat ions, 100 mechanical mavements- Scil fret 

ALBERT E. DIETERICH 

rormertr member EiaminiAft Corp« U. S, Pateot Office 
REGISTERED 

PATENT LAWYER and SOLICITOR 

021 -A. Oursy Bld«. 

30 Fbcpiei'l^nce WashiFigton,, D. C* 




BOW LEGS end KNOCK- 
KNEES UNSIGHTLY 

Tboee alniDtcd irlth BQW LEGS Bbrnild 
wear Iho "PERFECT LEG FOltMSJ * 
awl (Ji'crorimc thLi rtclormlly. TrauMcre 
h;mg perfcodyatTftlglit. Maderjfthelilgti- 
eat grade Ate mlnuili]. Sanitary. UgbEand 
Durable. £nay to imt on or oR. wnd for 
booklet abcuvln/nhotoa of men and 
without tbe' PE at'ECT LEO FORMS." 

FERFECT SALES tQ, 

144 H. MirlMd An. Dujrt. * Oh Ihso, Hi. 




TAKE 12 MOIfTHSTO PAY 

I SI 00 wi ih ori lorand i i -ll ufi a 1 it [ lo a bvjut^ 
yoyrstlf: ( Ai How ion^: at nnwentaddros^, 

I IL I C '■jNfarHvd or ?inirlc. ( 17. Nanu'-nf 

i;Ei piisiriniv [ |-7 How 3''»niir . r0fi'l4i5-j’il , 
itl1'erieriM(in lu'lil strictly Canr4denti,]l. tVi.' 
O* .inr.-.-l ir-i[ULrit:j el Ji(«J'uzi'r — H'A Ci'i'H 
friim your ciniilcy*. r. 

IDDaya Free Trial — SatialaOtioA Guaranteed | 

Ttiiii |.Li''ruir.!j Bul-ovo to 'vruj 

nee n^iiiJ'-.neC.O'.O. to nay on arrival. Yea tukr 
no ri;?}i^!ialisfLtj:tion Rua!ra.)t'.M..xl or oionev back. 



l& ^ew4.-| Kb^t.OVA 

wrjiC WRir.i, wivti" Cold rtlli-d oafci pro 

■Tft-cliun'i plilT.1 AMHj Wfivf.i m''^l 

wwthi.ru I 'hi now. a int-. .Verraw'iiji 

r-oj^j j'T4>ir, wn cje^ni ptf /crr rnr^iiif. 

y^' C«tittog Ntw .^s.toJ.'v of ffenn^rjii' iJiif 
FREE ahoniifliTi na^ioiiLillj 

j! ^ r I V i"r4 wio-mH liiu 



Ntw .^s.taJ.'.tr o f ffenn^rjii' iJ i 
meritte^ ahoniifliTi na^ioii Lilly 
a'ivirriM'^'Tl walciu'.#, lii'v 
□ AeuHla j L!Vl■^^!l^y. tt'riu? fot" Ijijw. 






DIAMOND £- 
WATCH CO. 



ADPKE5S tgPL 1UV iro BROAPWAY. ^f.T■ ) 




■ To the Man with an Idea 

PATENTS FroonretL Trndft Murks Reffifllenyl. 
—A 0pni[irvherieive, c:;ipt''riencwl, |>rompt aorvicie 
H frir the ptolfruti:!!! and ■tlovt4i'..rpirient n[ ymir idtriis. 
H; Pro! in Li nary lulviop g]adl>" furnished without 

B ohrirR.e, HonkEet of infi'.riuation :viid form for 

disdiuMilng idea free on rcniguoat. 

■ IRVJNG L. McCATHRAN, Palent Uwm 

FormeT'lir with and aUcC4«dcir to R I Cll A RD 111 . O WE|V[ 

7lhl IntertiAt tonal WaRliington, D. C. 

41 -E Park Row, New York City 



trade-marks 

REGISTEREP 



PATENTS 



Booklet Free Highest References 
Promptness Assured Best Results 

^nd drawing or cncxlel fbr prfliminBty 
examination and advice. 



ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 



Listed Patent Lawyer in the latest editions of the Rand-McNally Directory of Bankers 
and Bonded Attorneys^ published by Rand-McNally & Co-, Chicago, 111.' The Baggott 
6 g Ryall Directory of Guaranteed Attorneys, published by the RyalL Legal Directory 
Company, New York City: Flugel’s List, published by the Legal Directory Publishing 
Co, of St. Louis, Mo+; the American Lawyers Annual., published in Cleveland^ Ohiot 
Eyre's Law List, Bush Terminal Buildings New York City. 

WATS ON E. COLEMAN, 

HEGfSTJERED PATENT LAWYER WAdVIlPIlai I wPlf l^a Vi 
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M»iiiT.riaaEEreieiTr 



Ilvliewaii4 

ILeasy 



THe iv£H nE^»iR[ 5nuYi nc hkhin{ 



Tbe, ik'v<^nieiiE in an fJErtr*. tup piii ifTT.ivm|jr marhilfti: 
P-anCiO Sladr 1:-^' ihi ni^kcht bl AlximiiErT 

A Lujj^r. cpaiT pOwrl^L rwv cturajitf mJdiiiK. Muihlain.' iei 
air of to yo poutiEb- 

-Sprajfi, paiflt. : f^*rriBih^ dismfEcUrtti, iin<«iCi^iE« f« UK 

111 iIk twapiy: gjaraj^ Eami, ilwp. -inj. 

pIxwdiCiiS. fK 

At your dralff’i— On- ftvtn us, 

tHE ATDIiaVTEB C«RrQII ATIOH 

AZ Hjinni«t StL, Rahway, H. J. 




BoiV^ — E»rid 65c. Bii; kit inclu4e^ 3 fQ.[nif»tL:t 
WJLAR Detroit Model Airplane FlLera Club 
u^ns and eoTupl^t'^ In^l ructions for bu'ldiaiR 
BLplLiTien Taiicior and Pii-'ilttr, plu9 ;ill miitcriala 
fur making nil, 3 — boliin blocks and sticks for 
kladLirt, splits, tib«. fin*j Jjtfistnfefe VKi-psT; rubbi^r 
itkorort wire: elucf banana. oL! — cveryiliLns. 
Civirt fwn t* build; to fl-y* Send 

iuoiiey orJer TODAV t6Sc)'; no ataenpH. 

COLUN 5 P LOW COMP ANT, Deph 1$2, Unlacy , 1 1] . 




Saper€£t& 



World^t outboard motor. Four 

cylinilcra. Powerful, vibratiotilcsS, 
ea&]r Ainrtlite. Tbfl motor for laSt««C 
rHfrrH, luxurious runabouts, cam- 
foitobiTs cruisers. Seiuf for 
Catalog. ELTO DIVISION, 
Outboard Motor* Corporation, Ma- 
*oa Street, Dept. AA, Milwaukee. 



Books on 65 Practical 



Poi^dlar Mechanics Press SEKclallEes in BUf>ply]n^ the outatandlnz 
bc^it }jool !3 on many subjeetfl. Aa new books: of merit sptjeiu-. wb 
will teVlac the IliEt accord Ingly. 



AIH NAVIGATION ANO 
mETEOROLOG V 

ISvury ay«r neode S3. BO 

aircraft PNGIHES 

Dyki-'s Xeu' Instructor 
l^BSt Kd(|11)b Book. . . . $s.oo 
ARCHITECTURAL 
Drawing and Ljettwlng ^ JiPh 
ARMATURE WtNtliNGi 
add Motor lieiuiira- r. -33.0D 
Al/TO EKCVCLOPEOIA 
Dyke's- f Co vers New 

Model A Ford) $B.DD 

AVIGAT1CN 

By De:id ReekoxilnG[. . . . $2,001 
BIRO HOU$E£ 

How t j Make $1.00 

CLUE PRINTS 

flow to R«ad. $2.0Q 

BOAT aUlLOlHG 
:ii5 Craft, PoTJUiliir Outbuartl 
pTLfflTl^ Type - , . r r . $3-00 
ACT MECltANIC 
Famous 4 A'u|. library, 

4000 ThlngES to Make |7.0> 
0UILF-IN FURNITURE 
C'^mplefc Inst Fuel lone. 

CA RPENTRT 
ifand bnnk{>r33dK|iLka.$l.$a 
CHEMISTRY 

Pot Old and Young Be- 

ginnera .|1_$0 

CIVIL SERVICE 

] low to Prepare for ... . $1. DO 

CCLGR SfmPMFlE6 
ppaetjeal new Buok <for 
Cclur TJoerai. ...... .$$.50 

CONCRETE 

171+ W||l>3 of UHOg 

NewZdltLon (Ckrth)' .$1.00 
CONTRACTOR 

iinUd! ng Cost CeilJiiAtor.$3. DO 

oictionarv ^engliskj 

Xew. Stmnijnod. 1600 
PaffBfl. 30^ nine. . . SS.DO 
oicscL, Engines 
tN‘ew Werfcj. o™t Au- 
thority. ..... -SS.dQ 

DOGS 

Care and ItAlslnff .$3.00 

ELECTRICIAN 
1H4 Practical Klnte . ,il.$0 
electroplating 

Tmetlrat HesuJta Eaally 

Obtained ..$1.00 

ENGLISH 

Ki'ir-Iiupinuvctaent In. . .$7.50 

ETIOUETTE 

New iiSO-Page Bonk. 

Only. . $l.aD 

FARMER'S AOOK 
or Sill Klnke anci Hook 
ror Farmfim" Wives . Sl.DD 
FLY (HOW TO? 

tVrlTten fki a Roy Can 

Uudt<mtund It.. 52.59 

FORD (HENRY) 

HJs Phllwophy 

or industry .$1.50 

FORMULAS 

Ib.lieXi Mnney Making . $4.00 
FURNITURE 

lIuEnemsdB (3 ynta.] . . S3+D0 
HOME REPAiFtS 

PmetlnfLl Book oj. . . . . . S2.si 

INTERIOR DECORATING 
Beut bdoh ut ntw 

methods. ... ...... $4iD0 

INVENTIONS [AftitriEAnl 
PopularHistoryof 
2 vhl*. Reduced P>. . . $5.D0 



INVESTMENT 

PdJJrIm that pay 

uy Ray Vanise, , . . . . $4.00 

JOINT WIPING 

<Nbw Edition} ......... $1.00 

KITES THAT FLY 
How to make $1,35 

landscaping 

lT«etiraE. .......... .$2.5D 

LATHE WORK rpNETAL] 
and Drilling ami Threul 

Cutiiojc 51.90 

LETTER WRITING 
Hoelal and Business 

Only .$1,10 

MACHINIST 

41 L+ KiUkS Tor.. ...... .53,.SD 

MAGIC 

2(M} New Trifikg for AUI- 

aicuhf .$1»9 d 

MAKING THINGS 
YOURSELF 

IKH) DJflcrent Artlolefl. .51.9D 

mathematics 

.Made tAay fur Uie Prae- 

tLuil Man. , , $1.50 

MECHANICAL DRAWING 
Practical Course in. . . . $1.90 
MODEL aircraft 

l+UilcIlDa and Fly lug.. $2.3$ 

MDVtE MAKfNG 

far Amateur*. . Sl*BD 

OUTDOOR OPPOR- 
TUNITiCS 

for Making a Living ... $2,09 
OUTDOOR SPORTS 

lor All Year 'Uoond . . . Sl-SO 

PAINTING 

ilouEio (Beqt Methods.'' ..$2. DO 
PETS 

For Plcflsuro and FruBt.S3.9D 
PLU NIBING 

iiOf) PIbIh Pi.'etH for 

£very Homen'wiier . . .$1.5D 
POULTRY raising 

fur IhvKnt . - SlhOo 

POWER WIRING (D. C.l 

Electrleal (Just OulJ . . .$3.50 
PU22LE5 

Amusing MathdmBthcal-$l-50 

RADIO 

Trouble SliOotlmc. Covers 
All-ElL'ctrli!; Seld Bl»d 

Tulevleion $3,ftQ 

rope SPINNING 

Only bLKhk on Subjeet. . 13. 5 D 
SKIP MOO£L 

Making. . .52-50 

SHOP NOTES 

l+T Vala. of dOOO Valu- 
able; Klnka I$,PD 

SKYSCRAPERS 

aud the Men Who Mulld 
Them. For the l-»y- 

man q ^ .$3.50 

STEEL SQUARE 

POckEl. Hook, practical $1^00 

TAXIDERMY 

Hat Hoi^k of Methods. . s3,sa 

tennis 

Hy Helen WSlta ... .13 J09 

WELDING 

ENCYCLOPEDIA 

All McihodH $$.DD 

WfRtNG 

Hdtise {Neiv Bonk) . , . . $2.50 
WOOD TURNING (LATHE) 

Pracileal Coura* in. . . . $1.$0 

WOODCRAFT 

FamuU.S SBC Page Rdoh 
by ErhMSC ThOtDPFiOn 

!3eUin^ Only.. $1-6D 



Books sent C.O. D. anywhere in U.S. 

JUBt cheek; IhobonkRyou want, write y OUT name and addreoa beiew. 
and mall the arlvcrtlnement. It la j OUr order blfttik. ‘W'hEn OOBI- 
man honda you ixraka. pay him the price and thp pnatal charsc?. 
11 outalde the u. remli when ordering and indud'D 10 cents [wr 
liOok eiEra for postage. We have many atber buOka on theoe and 
2,000 OttLer Kinieeia. Calalug free. 



Nacne. 



Cl(y . . Stater r . 



Addrean . . 



Mall to papular M*eh*n|c* Preti, 

ItGom I'S — i^iW OniArlo fit., Chicago, IB. 
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the offer of tho cetituryl Aina.£Jnj;! Ken'! AbsoUitely 
biff free offer of it:? kind ever ffiren. A way for 

LLP advert iFB and booat * vial ion. 1j>aet year WO awarded to 
over Soft ]pii£Kle favas, atifninobtlEa flod other vatuahle and In 

the next few montha Vi JJJ five away helWeen 200 and 30Q mote 
Tnarvelous rrlzes to advertise in TOUR loralUy and elaewhere. 
Mra. I>+ H. ZJler, Lcwte J. Link, Mrs. ^farffa^Pt Needham. C. V* 
Wletlnffj Mra, R. A. Dobbins, 0 fU“h won aistoitin biles or cash prizes 
from $750,00 to f3,5OU.O0 in our laaC biff ad^'ertlalnff offers. Kverjr 
year wo spend ov^er ^lEO.ftflO.OO in this way, find this lime wa are 
ffEvfng- away absolutely free a ffenulne lfl?5 &0 -horsepower Waco 
Alrplsne and free flyinff Instruction at One of the bent rtylnff fluhuols 
lu tho world' — or |.3i 745.00, all in cash! This ^reateat offer ja now 

Open to Women, Men, Boys and 



Giris! 



WIN AIRPIANE 

(3AiwH£>r 90 -hp y*^Aciual PlUo^s Flying Course ! 



OO^mCASH/ 

. ^ ir You PirfeiV 



This In IQUB rhfflMe— ISOWi Lmm to fly, and hare yeur OWB AJrpInite pjt tflko thla Btunemioua tk 

prb.4 In canht TIiLiiJi ot let You c-Jin inaKn n i^'orid or jiioney with your own pUTnlnue and we 

wani to Biro you Ihia raarveloua Waeo Air, piano l-’ltKE and tMiy every cent to teac-h yrju h'l™- to Hv " 

at n eTCul (fyliifT bchooL {You can hare the ca^h if you prefor> WweTer. Dvcldo when you an 

arnioun™! wlnner.l ^ W TP 

Piwacone Who writen (is will, win Ible new Warn Airplane and ihe eompl^ta hifpE' nrarae or wf ■III 

i3r7lft.(W In L-anh if preferTEd. That's net nil. TJie-rv am dOaens of otlicr wonderful prizeH, In- i IL J m J 

^hllJ-ILin* ^ PT*iu-liMnn J li T- I ■■ d I nui jmki r-- ■■.r pnli^.n.4 nu Ihknbn n J1n~idli riJl C4 _ E L .JF 



ctudLnK ^ marvL-loUi HVluUon eeKirses raLued aa htffh 09 .'QCift.Od. fin lust send 
as your nnine a 4 nL oddFe^i^ now wUh ihc Prize CDUBon he tow. Don't send am 
money, Th^ra 1 j uo gb|lea.tl(HI und nothing- to buy nowj, later, or ever. 




Hierefora, se| this mlnutet Don't delay a Beeood, T tm Itolnj to bItb a 
bir special prize pf S5lid,l)ft fw PfOlilptncsB, ho hurry now. Thtsltl Ttifi-e'B a 
fortune at HLate, h'g matter -Vfltfit your a^je or oecupatlnn, you [K-ifdttvely can 
win -one of ttiese hij prizes If you art | Tlio moBV BtartlinE aJverlIsJrls plan 
Ever heard of. Just Imaffino being enabled to win Ih c-ash by aellng 

nuklf right now. Learn 4b0(lt this senutlnnal m-M orlzo pUn. It's posilLTely 
free. Kveryone (.itinj: an, active Intflf'i.'st LI BE II A LI. Y r<;warded. HCfid yunf 

name and addreas dr the M>u|H>rv right this minute zu th(i(- H wHT roach 
the Jtlds™ in a htitry+ There arq no isuwlt-a to soivo nr Ihlnga like that-^ 
IKlt act now] 



L. S. RENO. Room 

94 West liilnoU St., Clilt&w, iliinms. 

Dear Sirr I have read your oriverUSKniOnt, llid 
am submitting my name aa a caiulldata fer the First 
fJrirwl Priac, a ne^- Waro Airptane and romp la to 
flylnjr lustrsiattnn. or *fl. 74.5,110 In aoch, AND ALSO 
PHOMIT’.SE^S rUllJK (IF *50g.0{l. It is UndcrEtood 
there la no (osL or Dbligallen Id me. and It 10 ci^l 
hcceBsary lu buy aiD'Hiiny now. laler, nr ever. 



Name 



AddraEB 



I TUHrt State 




— - - ‘ -M 1<>« 

MAKE VACATION FA VI 

Here's 3 rhleasant way to cam c^r^i j-noney- 
Durinji srmTr hniuTsyoVi cun bvi1d niid Mell 
Wndcl of F L V I N(7 Cloud - Set includes 
blvcitrltita and complete Irist nictiona. AIfo 
hull shaped and sanded. Anchor, bell, 
stsm, tigging IStl^, cAljin. etc. Coni- 

citatiC for ft I . J^Lage 5 lbs. White metad 
MltureiKnd 5dC, Si-nd lOctodtiy lor catalog 
and folder a f 'iipper." 

R. E. HANCOCK! 

333 Doufflas Avc+ FoTtsiTK^u Eh ^ Vai 
. ^ 



j For Any INSIDE OF 

Only Rule of its kind. Bpd< 
nially dcaLREted to hbcurfitoly 




and flpo^ily prodnoB mobt dlfBcult IdsIkIr Meftsurement. No^ 
tnfl meagurLitK for you. Staudard rule on reverae. Bln 



work. 13O0S th? meagUfrinff for you. Standard rule on reverae. Blntoa 
noen. LoelfJiiintll niilnklv retea-sedr Aak your dealer. If iKtncnbar 

,T send I. 2 G 

each IlnoAl 

Toot. 

MASTER FULE MFC. CO., INC. 131 Enit llGth St., N. Y. C. 

I AFO AGENTS WANTED | 






Wood Samples 

Send for free ssample and catidogue. 

CRAFTSMAN WOOD SERVICE, 7lf E.SZnil St, Chicago, III. 



World’s 
Fastest 
Raixr 

in 
Toy 

Fortn* rk.f^ ^ miles an hour' Eahtegt Apeed ever 

trhVencd Ob earth — the gpeod uf Major 
It. O. D. Scffrftve- lu the "CftjWtw Arrmo'W Mijor firffruve has nftvcu 
us exclusive permission to com the Antru?'' In toy form! 

The 2l-lnch Kinaahury - Oittitm ^/rwr' Is lltt-Uke iu every detnU. 
Bame bright ffoMen i^lor. ^lopjnff tonneAU and rudd^r-bka 

buck. DiEH] wheola — bJff rubber tlros^ — real Dunlopg- Fowprfnll. 
ClOCk-iipirllllT r^lUff tnutOr. Be thu Hrst. in. yulir ndffhbOrhOOd 10 
own this thriller. Tf your dealer cannot gupply you. nend ua 5J 

I WoBt or MLhi. $3,341'^ mod wo -w-lll ship uUo dLnci‘1. Toy CatUloff Free. 
tiNOtiUURY MFC. Ct)., H3H Mj'rllC St., KCKNt:. N. H. 
SEiVD Jflf /gr Afrty.?h-ury ifAfjif Ertzst?rf 

KINGSBURY Motor OrivenTOYS 




"i?v4l 



Make Things at Home 

A MIC .it J-Jirl,AI KlEdLFi,.' tl»ld brilip ,'j H? 

Tig t>r|ll U4 

(gmiovC U.i;4iu, .r'ja)i||iuLa.t ud Tt-l/icb irrr1-, 

MW UitJe, KmU. JU hjul IiIlEkK^'.-'T ■Dd h >r . p •- 

pHra^ di-llitiiE. buUpJW, rnndiiir , t , i } <?■ 

lo luhc Mctift EpEiT p;iirr?i 
clfiaE ihDjL Ct'iLY bog-.V. 

Free CraEta CeurEe and Rlaejirlnl Servnee 

■Sfpnnl CnPM|wp. ,fflr TflrrF.ri;i JLiJ/ra! -i'vil W ill bo- 
rn I rOLTL'T-tl, Irinl i-uf -ll F.b= rili.At4Ptc. r 

WACO TOOL WORiiS, line. 

SSI- -W, KlniSr gt,. C?pLrjiy,.. Q^rlA. |,,*|. 

«WjJ .IMa kJ JDtH B4A(.Hja 



iTo,n#L..i. 
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POPULAR MECHANICS ADVERmiNG SECTION 




You Too 
Add 
Profits of 



$150 to $ 300 Monthly 

Mtchaniirs. Rc!|)Air McHk GftTfiRf^ ihjhI Bdttcry Shops ar(^ 
oustcim<:rp aiid ppofitjs wit}tiuit ^'Jtpenfw j-o them. 
StArt in hu!^iA(?!Sa yoiirnoU with JIB Osi^ Btttlory 

Hcrviec. You'll Riet- the bu?iirf!Rs by eharKioir beitteries in 
onfr^third tb? time r^^uircfl b,V other tncthcxis. HB dOfS 
better charKing^at tower ctiaL to you. Conie« to yon for 



30 DAYS' TRIAL 

AT OUR RISK 
Free Air Service 

With S 12 Monthly you fail liave eonatant 
Autorostte Air ftcrt'leeto brlni? pustonnpiw to your 
doors. BeltlEHw, B1 lent. Ball fiearinK. tjnaiiilty 
pro^iuetlnn mnkts jjhsssjIIjK- the low price. 

Paint Spray 

Ooea work of aueu with bnisliBa. 

Paiiile care» E'luaee, fnrnitiirci hiaruH, 

Raj’Hji'es. You earn bisiter profits yet 
rhurj^e tefts tfian any competition. 
trial aiitil easy tiionthly terms. 

Car Wastaor 

Washes cars In twenty minut™. cleaner. 

Dntter than. Hand nvettioOR. V'uljs rc-al pep 
[hlo ear wA'^hLne seevdee. EltmliiAtes AM 
flrudsery — rnakt!« wiiiilnc a pk-a-iure 
Compai;tH lr« trom imuole. eramimucal- 
ELberal trial ami easy terms. Will easJLy 
pay for [taelf. 







Test Bench 

The hcpt pay'lnff work In the auto- 
motive Clchi can be handled on th]^ 
mmihine. TchU sEartiniCi- llMdtlnR. 
Ltfnitlan »y AteniH.’HrlncK y 011 l>uiil miis 
ttrrm other Khni>{. Priced SHW to 
^iliO lower than other similar put- 
nu. Llbeni] trial and easy icrmit. 




. Bvotliers 

^Sweets/ul A£ftHufiictHnrs jftV«y J 5 S' 5 ( 3 * 

mss Trort Ofilo 



Tear off Coupon and Mail Today 



HOBART Eos M*9, Troy. Ohio. 

Bend eompletc Jiifyrm&tlnn on the Uernn cheeked wUh vuur 
30-1 laj' Trial Offer and liberal lennu. Telj me how llB (kiUlp- 
menl will increuj<e my eariUliK^I. Ko bhllgatJon. 

□ llB Battery Chanrer □ MB Air Service 

n nn Pa-nt Spray Q HB Car washer 

□ Htt Tertt Fteneb 



NAME 

ADDRESS.. . 




Easy To Earn 

$100 «» A week! 

Wo want more men to repreMOt U3 
in exclusive territory. No ei- 
perience nwied. At! etoros, 

garsHes, hotels, theatrra, etc.f are 
prospects for these new kind of 

Dazzler & Rainbow Glow 
ELECTRIC SIGNS 

Gorgeous, multi-color aigne lu all 
Bhappfl and dtrougly built» 

low' priced . Sold to merebatits on 
CAsy terms. Sl 2 .S 0 S 60,00 com- 

mission to aateemau on each order. 

Only ft few orders weekly required to 
earn SlOO. 

FREE 
OUTHT 

^ Salea outfit in- 
eludes pit- 
t u r c s of r.^tigTiBi 
specif iciitiona, 
pricea, and ternts. 

Everything mad* 
easy for Haleeman. 

Com missions ar* 
paid promptly. 

T is 1 b a Derma- 
nCnt, dignified 

propoeltioD fvlileh ea 4 tty payi ^S^.OPI-'OO a y*ar. 

*PAHIa«p Let US send you our 
limay beautllully likistra- 

ted Book of Uazzter EleetrlV nnd full do- 

tal]^ uf P:k muney-maltlng prnjwsEtlnn. bioTike 
exclusive letTliory utill avatfable. Writeorwlre 
at once for complete inrormatlcml 

CHICAGO SIGN SALES COMPANY 

♦T efcartatt*, Carolina 




Tfala Nfan 
Nladc^ ^^17 
lo a Weeks 

This is W. V. Janes, 
Texas, and he is still 
going; strong. W. D, 
Fan ley j W* Va., ta r li- 
ed $257 in 21 days, 
Shedrict, O., cleaned 
up $177 in 4 days. 
These are typical esr-^ 
amples of the money 
earned by our men 
With this amazing 
new line of I>aziler 
and Rainbow Glow 
electric signs. 






V w 




KORNAU 

WOODWORKERS 



ei^cry where good wiKui- 
TetJ us whjit kind 
yon do and we will send 
information on single or 
rorrilHiintion styles for every 
operation. 



KORNAU 
MACHINE CO. 

North Side 

CINCINNATI. OHIO 



Cash In on Old and New Floors 

Thf! Largcet Couipuny itn kiud nl?€rFt yau a genuine 
tunity to purii tn ¥H].(K) p?r dfly. New Cumbitmtiun 

ElGctri-O FJrjur fcurFftCer nad I't-s'Lirfuetr — cleans aa it workfl, is 
ffjr the firal titciU dU efjuiy down -payment plan. Noca- 
pnriviico necefl3n.ry, l)ii the werk of six men. \Vorkfrorri ynur 
ewn home. You become nCi expert fluor-mua over night under 
OUT plan. FREE □.civprtiiiing matter ftnd supplies- to starts 
Write for campletepliiii t*> day. uti 4 

IVATJON;iL5AhOJNG MACHINE CQJHFAN Y« 




■''iir S. 



*••■■■■■■. q UbE TrillA COUPON 

TJUILD a HOME 

AJ Injread r>/ Piiying Rent 
~^EW BulldlDit I'lsD olTeri 
j'Cidy-cut mnterlaJB for 
this comptcre ^ 
cnoderu humo ^ 

CifiiA flr BijT 

C.tq|irNEW hOOMbVlQr* you build r^‘ 

SEARS, ROEBUCK AND CO. 



rti-W «htu jVfc’ W ifOOir mnnwiwd 
IifafUf ... 



Aiitirrrf 
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SILVER ACE 
SCALE MODEL GLIDER 

E V'ERY modeL owner i^KouLd enjoy the 
sport of flying this latest product of 
SILVER ACE engineerji. It has a demount' 
able ta pered wing and a celtuluid fuselage. 

In performance and appearance it will 
surprise you* Launched by hand, cata- 
pulted from the ((round ot releiised from an aErilude^ 
it will teach you much iit>out rhe new arl of 
If your dealer dticS not carry it Mtid Sl-50 to ua, 
Cover inf^ it» COtt JclLvcrcd to you.. 

Our new J2 pap,c cntiAh'iu describes ir and 1? 
other scLcnlifiCiiily designer! rruidyb tmd con- 
struction frets- Convefttble manoplanet, bi- 
plaoesit seaplanes^ A new all tneul l^Ofdl 
A new racing biplane! A new low wing Fair- 
child! Also a History of Flight with pictures 
of [he big ships. 

Send 10 cents for your catalog 
AERO MODEL COMPANY 

Depr. M-B 

m North Wacker Drive 
Chicago^ Illinois 




EARN ENORMOUS PROFITS, 

^washing cars in 20 MINUTES 

HB Diiubie act Lott car vaBher eiiriliy washes cnmplctc 
car in 20 minutes— ' gai'cs labor, !materlal, time. 
Throws more water per minute, at hlKJi mceiiurE, 
than any Other outfit on marhet. Costa you -only 
^ 520 Mouth Jy I'isl.ly paid from 

ilURitbllUtV# proTItfT. Ymitry it iti fiays.at 

w Diur DDDBiMFir-luicL Ai-AnntM'. 

Trf<re(«faif/or4faat£j 

MB9i. Tr*y, Ohio 






SPRAYIT 



te%y AgitAtorTypC! 

RATnlutlonirf^p^tAt 

p-irfut jnkr^fvi raaiillA tidb- 

■tunt Pbui] hkLuUOiA, LlLtCAb. 

Toiitruf of *t>ra.jr, eub r 
Otlwrurv (irBlUEn. Hud 
Eua O'uIf — i>Gt roitary orur- 

K mbqf unit t»n OcMTar ladder. 

kd. VI 9 ,W W I ltd t[»[ tioay- 
)drtt4 rUtailr, 

IHEafCTfllB STRAmCD Toe. 
ZOB nd CfrifuAWH 

S«jlh Itid- 




VICAIH STAN DADD 

MOVIE CAMERA 

Make your own action 
moviei of cvunta, trips, 
parades, etc. Takes 
2 o feet of olanrtaTd 
(liflfL. Equipped wiih F .5 universal Icna. 
L^advi in daylight. FiLiuh deve]oi>ert fr™. 
Film can be prujecLed froiri any standard projector. 
OrtiiT tixiau C.O. D, or send /Ocin stamps /or iWuSirOtad iwoitfrf. 

VICAM PHOTO CO. 




Smoke 

tliis Can of 

HEINE’S 

BLEND 

at 





■ ■ Paint «nd 

111 IVI I N U U S 

1 ■ ^ ^ U»ful. Forfwn,My*tBTy 

■Lumlnnu!) Faint 5 Paijcr Cjirds 2n:?i'' iS*. Lu mi nous MngiP 
<.;aij)E T&t, flkani Oliarm 75c. Skull * Bone!; 15c. lAliUlnous L-ananjatW 
25c. WboleOo-lletJtLon 

K. APAMS- 29T1 Rippi* St., BrooMyn, Naw Vorh. Dept. D. 



An Amazingly Rich Blend 
ofMild and Mellow Tobacco 
for Discriminating Pipe Smokers 



^ hiii r-^peund can Of BetUc'a (U OUr 
rlskl ffrtHer frniti ad. 

l-'.n]oy p][»aTu] Sitter pfpeful of Lhla 
J!reate?it sntOlfC 0)3 carttl. A-4 rich and 
mellDiv M rftre t.dd W'liiyl I’’u1t It? cmil, 
nwuct and ynu will mnkdit yuur 

plpfr’a D&n^tntu pal. It in tli* ajisto- 
crat amnne ill pa tohnccoH. WEtK an ln~ 
triL-ic frturrnnt aroiaa atui supreme 
^luukln^ HaELilatitiDa. 

ORIGINALLY A PRIVATE 
brand — ^ ow the Smufc- 
itig DeEi^ht cf ThouSDiids. 

A few YeftW lUTP. a tnviir of Kood 
tobacod. enpuirli: to LuduUta liia 
ti'^it-e. creftt-ed ttilR amaEiiiK blCdtl from 
the worlj'h Choice uEiiitatlonH. Ono 
by one iiM trlenctF^ fell captive to Its 
epelL Finally, its demand Spread 
Into ev-ary corner Of tU'e natJon. 
A'CJW it fi' OJTrtfd for frtfd; to cionnoJs-- 
REiim of good pipe tohaccD every- ^ 
wticre. 

A SWEET, COOL SMOKE 
u’ljfft o Mar\ret<xus Aroma 

Don’t tlfkitff A it new.' Test ita 
HweetnesB In yOUr favorite pipe- AH 
your frierida wlli maw a new, d In- 
ti not. appealing arpma. Tticy wl|] 
want in on It- lirine'i ntatf f fri^ndit 
tthrrcEer U sfm. lE In a toPflCOP any 
luafi Call bu proud tP smolie in bla 
Old dudc«n. 

Your Money Back — 

if this It no t 



Aj! Soothing, as 
Ati Ocean Breeze 
Smoke It all day. 
KcVCr bltea your 
ton^fue. Alwaj'* reet- 
fill, always MU' -Mt. It 
the amukirve t Krill 
that uvery pipe dev- 
otee ioig!¥ to field.. 
Dbvlf>u.ily, it eotits 
more than ordinary 
pj[K! tebaceo Put IL u 

wurtii El:u dlff^rviw? ^ huti- 
■ctr-i| kiine?. iR-- nfcu- 

jwn. 1 ' fVui'-n LliU fiiiith r* 

vJhp at o«p riii^L 




-ti 






cVWot- 















y\ 






t hv S 

tohocto you 
ever smoked. 

No Iii> tliJi oAffI Ju*t n 

Irliil iKiitHwti Bo*i_ fi-riK' fef ^ [Till 

bic K^lf ■'P<Mi»F<i rn frf Hfi-iifr *■ Th^h, II yciu 
d9 mn Ehiiil; jc Ih Ihe J6 mJ u>iratt6 y*fV 
e'VPt #Jnri|il/ F»-ii,jFJi fcnt trab^y rcm- 

t-iinaa* wdrliJh M Jn-f - 
H-lII -Ss* ■[» li"*i utlh* MMt "IV 

<^UMtiau odk«li 

Heine’s Sales Co, ' 

Massillon^ Ohio 












I 

>/ 4 Ui. 



ORDER RIGHT FROM THIS AD 



MEJNE SALES COMPANY, 

0 «pl. P,f Ma«gl 11 «n., Otilv. 

n Ltielosed find (1.00. Send prepaid onp Kalf-ppund can of 
Heine's Blend. 

□ .^end, pareel p™t, C. O. D., one half-pound can ef ITeind'a 
Blend I will pay postman SI. 12 on delivery, extra 

eo%'era C. O. D- diarjcee.) 



Name. . . 

AddreiRfl, 
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POPULAR MECHANICS ADVERTISING SECTION 





OirmourOini xsBsiaiM 
Business 

A NEW BUSINESS IN YOUR TOWN 

A deltg^htfulp dignified and fa»cinatinj] busineBS. 

Mako and sell Crispoftea. Delicious corrfocticrr. Every- 



body loves them. Can't get enough* Come again and 
again (or moro* Eaey to make. Easy to sol L T suppi^ 
everything. Raw material plentiful and cheap. Profits 

QUICK SUCCESS POSSIBLE 



cheap. Profits big. 
anywhere— -citio Si 
towns* viJIages, 
AmaaFng market — crpwded streets; Surging throngs at parks, carni- 
vals, fairs, etc*; open a iitue ratailstore; or, boginathome: whole- 
Bitle to stores, grocers* bakers, druggisla, parks, ba30l>aJ| gamesp 
picnics, wayside atands. Ns town too small. Start now. 

PHENOMENAL PROFITS portod by California man. New 

JarsQy profits in loss than 2 months- Revel of Michigan 

wrote: "Made on my first day"* A. LeFh of MontreaJ wrote: 
"My sates averaged ^400 per week”* 

WE START YOU \H BUSINESS forrnu^aa. md raw ma- 
terial. Little capital starts you ori road to phenomenal earnings.. 

WRITE FOR ^BOOK Of FADTS’"^^^rintur;m'';tEeS 

— shows thetr ptaoea of business, tel la how to start, 

Eaklna Co.. 1728 High St.^ SpringheLd, Ohio 

at oncotyaur Book of Fwets 



Nemo . 



Address ^ 



l^t tiB rL-cumnieiid tlie bc^t Ixxik!; to i^fudy 
on any subject. Popular ^leclLaiiLca 
tJrli'Htu** IMinnin. 



UtriA-.j 



Specia 

Gtiamnfe«d c 

HJU. Sddan 

JfQ Credit 



^totm 



vomi 



ms 






10 
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WAITE FOUL 
WAI CH BOOK 
Wt will sE’ml ItilB famnuii lllLncilfi watch, made and fniarsntocd by 
the llUiEDln BprltikllL'ld Watch factory- express propaUI. hiT you to 
fxamltM.', to arfuiErc, Lti auproVc without one penny advance pay- 
rnent. L item I no the waijcti anil heoonvkni!:rd It's the watch buy 
ynu evr-r snw. Just a amall phymeot down, liic bulnuM In cuay 
monthly paymcnls. You use the watch w^hlle payloetoMt. 

JUST OUT!— NEW“SANTA FE'' WATCH BOOK 

Scbil for OUT New Walch Book — jiut ollf the preas. All tho npw- 
est watch case di'siiiTL!i iu vidiltn unfrten trold, fancy ahsiics and thlu 
modolii arr an own. Head uur caay pay tticnl odor. Wear ihe watch 
3 il dayti F'UFIB:, NiHhtng lo rlt^k. the watch before you buy. 
Write for Ncic Book Today— -It'a FREE, Soloqt Y‘our Watch 
N<iW. 

EfD F E ^ »ftrt tt'irl *»^v P« d. at 

KifaruT -w^ SJ^ninAri jwtfCi. HHraii 

SANTA FE WATCH COMPANY* tB ThemitBliie., THrEli,KiiL 



ISO TO 300 monthly from one day battery charging 



fitfirt a Bl<g Profit- M»hlng i>r y i. ur t.hwn 

Day ]>iiCl<Ty CliurKinfl."' HequIfPR small suae* and 
p'Bctlullv no InvvstmBnt. Anyorvo enn Buci^i.-hafuUy 
iitKTaic. c.rriartfi^'ihftLTerii^in tbiJ lanu^l 'j Mjo 

er>st. Er^ry 0 wnor 4 cuit«mee* 'tlje I i IS Or e J>a y 
n , || ,r,i.-r vi:J L-.v :‘ir Mf-’lr ..!■ " . ’i- r.-n*iihljr- sniVSiF;.r i-L.,i "li> 

pra<*",’*llv *. . ■ 'li |KT:=.' 1*1 ^ II J '■">?/ nr 1 ,' ’iL I - ■ ■■: - 

Wrirt^ f4T IwU In Bjltfetbl MOPS. HQWI 

HOBART SRDf. Cd* Roi MS 92 TROY. OHIO 



ONLY $16 MONTHLY- MORE THAN PAID BY INCREASED PROFITS 



30 

DAYS 

FREE 

TRIAL 

QNABSOUm 

MDHEYflACIC 

GUARAH7Ff 



F. SPOR5 & CO., G29 Main St., LESUEUR CENTER, MINN. 



Build a Ship Mcdel at Home 

For Pa$iiirte &rttl Pfe&sure 

It. is a wiinflnTfut n 111 ion iiml h liciiulifu] 
ilei'<}rntiH.in f^ir your lEuiiitef, ratlin eEihinet or 
it may be ufled in any |iorl nf the |'EEUM«^ 

SnotB M*r(a— Si¥c— Zi' hfflh, 10' wide, 37' 
iDnft . ... . ..... ,H.'7S 

La hlnta— SJie— 3t- hiih, U' wIiIf. 17' 

^ „ lanfl. 54 . Ik 

MayBower — fi(ae^l6' hMli. IQ' wide, .10' louft..., 

('onallfntkin— hlah, H' wide, 20‘ lonfl Se.O* 

Hyini Cloud SdM— 17' blBh. 0' ™ ide* 34' Iun4 iO-"** 

These prk-ea arc Lo.b. Plt||iidr|phlA, plm a few i-pnt» po^fiiftr. 

ThesMj MrwiEifR ere pril(J ifi knnrHjk-dnwn Term. All purt^ n.rr 
cut to fit anil rciuly to Ji^-^emblo. They will hp sent, anywhere 
in Urviteil C.O.O^ 

Mobey order or Cfa^'ck hiuSt aecompany all fcirei|i;n order,.i. 

Write Tot Free tlluatrated catalog 

MINIATURE SHIP MODELS, Inc. 

321C BARING STREET eHILABCLPHIA. PA. 



RADIO SEl’-BUlLDERSril^Js™]^^. 

fumiPd eoneernlnk thn latwrt In rarUu. shn-n wnve^ tcirv'lRiDn, etc., 
by readlnir "'Radio I>rsLyu." a CEfiicJ;^. cFaarlv-RrDtletl and llln^- 
traiL-d uuiirterly by raiUo- CDSlneer^. armrii iSc fur cEjrrent 

is-sijc or ofic for year's fiibscrlpt ion ni L'isues.]i. RADIO DESIGN. 
lO^-J 11 n>LidWkiy, JJirtxiklyA, New Vork. 



DIAMONDS HERE NOW 
60 % OF MARKET PRICE 

Doia/foef LfPt Froe 

JOS. DeROT I SQN9^ C137 DeRoy Bldg, PITTSBURGH 



€;nnnKlCII sport shoes The style ckssiw 

of ennvn_H rubbor-soktl sbi>os. For cfitup and all out- 
(liwr suTiimcr sports- At t lie bent denlors every where. 
The IL 1'. Otxvdruih Rubber Coni|>nny* Akron* Ohiu. 

Tins malt whfp wludi** lerlw nhtsiuL Poi>ijIar MeehanirM 
will ndvine ynu what (pekeIla Ig nMid tu adruE^r,) in 
ynuT Iradcs. 20(1 Fini>t tl*tlaricp 'StT*^( , llbiedjaii. IlUiioIn;* 



ANNOUNCING SPORS GUARANTEED NO. 1 



S£I.L^ FOR S1.2S 

SEND ONLY 



Vs^ GO Bays 

KM 1 > I. TfAf. A 
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Do your woodworking quickly, easily with tins Tiian-stzpdf 
motoriiicid w'orkshop. Ethriont, ]>racticid in design. 
Equipped with powerful tw'o-sliaft motor that jH^rmita 
carrying o( two ot tliTiw i mpcirtaTit cjjerati'onsi nt nnc timp. NuHieroua 
other Exetiisii'o fHjfttufiCf. iLtut tirnCticnl ernttFnt'U oppre^ijite. Oun- 
plete "Delta" Jinndt'iiUio|] inclLidest all iicwiHary equipment 
Circular Sai^inff^ Wood Ti.iini.ine I ^urnll ^^nwincn Standi tik, DrilUniz, 
Orindiryj and BjlflifiK. ruU iMatruCtintis lind CoCupk'to !*et of working 
blue^printfi fumlBbcd. 



Blueprints 

(fc j Aj'\ sla*l 

^ I VJ\* to turnifh our 
r CAMplB-l-tl ivt at 

19 warklnp Blut- 
ttrintK et Sumntir Furniture 
•e(:»acatil> upao r*c«Ipt of 



Sent on 10 Days Trial 
Easy Terms 

Wtthnut ahUBatlan. ynu can M-st the iLandl-S^hop under 
actual wnrkjnir candUlfiiur fi>j- (taye In yrnUT own home, 

^hhI at once for FREE J UuBt-ra.t*K| M !J.rc, g|:v|n.n cociLplcte 
dcflrrlrtLun ult the naw lbLfl> Model 'U’Jctta" Kanrli^huii, ailrl 
full dotaLLi ul lO-Day Trial Oficr and Easy Paynicdl PJatL4. 

Delta Specialty Co. 

1661-67 Holton St., Milwaukee, Wis. Depl. A.S5 



D«ita Specfaffir tnmpanv.. Depl. 

Nnitnn St., mtlwaukte, Wli. 

□ Flca^e arlid mCk FREE, UtiiFitT'aEcd ILtcra- 
luTd dt^rlhLlii? I92f) ntodel " Delta'' Hanrll- 
Khnp. Aliiij' [IHailfl Of 10-Day Trial Offer and 
l-iiwy PAyiuent PlaikH. 

□ I pnriiiSC ^ r -W fur wt of lO mup-prfnLH of 

l-'urtutuKf. 

Name.,, 

.Addrcits. 



QUIT 
TOBOCCO 

Nq man or tvwtaan can escape 
Chfi hurnfal effcctji of tnbju^. . 
Don't try to bankh nnsided 
th? hold tcbuco tntaoimn jon,| 

Join thtthoiuanda of 
ate tubare^ tiFora that have 



TREATMENT 

STOPS 

Tobacco Uabit 

Quiekl 7 h,tuflhn .]) 9 „ins tor tobueOr Write todftr 

for Krw Boole telling tH>w toqolckly Frea yonroelf Crora 
the tobaeco tiabit aad OurAlOnoy Bock Guarantco. 

THE KEELEY INSTITyTE 
D*pt. A'934 Dwl^t. llltnolB 



KEELEY 



$ia.00 PER MONTH BUVS 

Fibre-Life Limbs 

MtNT TD HATUttX, BRACES ittAtiC 

WORMANCO 



WHYB^l 

Lucky Tiger Corrects 

Scalp Ailments and stops falling hair, Uke 

tc-FoK No. Z knocks piles, head coEda anJ 
irritations. tJiedand endorsed bvmiUEcns, 
Monev'-^>ck Guartuiree. A toUet necet- 
tity. ValuabEc booklet free on roquett. 
At Barim^a, DruggiilJ, Bonutr Purlon. 

^'^lAIOCYTIGffiRimCO. 



ins a Truss 



STUARTS ADHESIF PLAFA<M»ADS sk enUroly din»r. 

nnt— heinK mjechanko-chemico dpplicaloni^mnrle Belf-iMihe' 
give ptirpoacEy to keep the herh^il muscle-tonic called "PLA- 
PAO" comirniously applied to the affected irarti. and to min- 
imite danger of sIlppcnR and painful friction. The adbeijive 
fabric is soft as v^eLvet, hud cliOEs to the body 



Mrithoul: 

itrapsp 

buchlH 

or 

iprlngs. 



Easy 

to 

■Pf»ry^ 

comfortable- 

fiiatpemive. 



For alinoiaC a Quarter century slacks of sn'orn te<iLinK>nlal9 
from, many different countries report euccisifl— without delay 
ftom work. Theepidermatic absorption of Pliap,io and the utiU 
iziltLonof '*ptoatcr iberupy^'' lend tpwnrd a natural 
process of rectJveryT d/ltr whttk fujiher us€ /or 
a lrn55. Tehl of lactor "PLA PAO" eent you 

— — ~*Mail Coupon IjcIow TODAY. 

PlapBO Laboratotl**, ln«„ ifllf ^tnvi Bldg., SL LhiIs, He, 

Send mp FttlOR Trial PtapBW- and 4a-p*gfl booli on Rupture. 
Xd eJjonre (or tutfl nun or later. 



FREE 



■Name , . 
Address 
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«iooo MOWH 

A burpriSino new proTit opportunity !r now oiTtrei] to every 

iiEnbltlmJ» mail and womnwr A HeliBaticma] n«w Klncf of fO^ 
bU-'ilmna httK Iwea Invimted tti&(. can Cv 



. . . . aTGd by Jn ether 

tull or Ktuire lirae- K»w, atmoBt IncreflttiJo iut it may nound, |400 
to itllKi;} a montb ]h uowiiblo <□ eve-n the dtiiwJ 

He aupuly you with equipment and plana tor ID&kJllit and; Hclllog 
a dcU^lnua new ffFitffn-ms dOUrhnut that in cooked in a romarkable 
eJectrlcal devlcen 1'daay to tlltfeat and more toothaonac IhaU uld^ 

t yia doiichnuLH nver wsre. Thj* U^lKir^iu UnJnir — Br-fl*n Hi^hjr-ni.Hi!* kin 

tif find -^11* ii'i*- 4-Mtkrt Eue, fJv wiifHlflr rej nunr E««[ilf v^rhuiii mi* hit id 

f *^-rmtu« lir1«r*lFF cmduu iih ruTLiijiFV ^Jih Ihin ntv ■iicaumuLhr. 

>«q can VFWn n nhtHFi raatrlHIlk' AiK;? tliB*-* Lh. H. a^irnFr. d'tlfkFnwli. luiinli cn^Ur* 
drill i(or«B «t<‘ Or >1111 Lt ^ohi — ujiii b>dtii <«k 3 pnjJil# juur nwy ijciL wi^^l 

. «Bd HHMiM • I i r t hr kuBb«BB 

dBljh you -toil huL MTflUd (n Jnixy IVl«lll< wJJ 
lladb be rent '■ li ho^i cUicntioti id Nn)- . S^kih 

nn -HDIUlinc mOM'y nuijr (HTirCf |rd -ulTpraif yc9 

— I- Wrk^ac wkn IW f ull pOm* i^d dfUb. 



$ 3,000 

in 3 Months 

i "I iTxiide b.dOO in numtlt' 
r iJtri Hijr Tieurieea dnuihiiqt 

ThwL >lbie}iB 1 -Ib. 



Food Display Machine Coipor^on 
Dcyl. 3 -K ,350 HuiMi£t,CUeaeo, HL 



A LEADER— NOT AN IMITATION 

HEATH SUPER PARASOL 




I^itno or Rtampi^ brlcLga larffc lllii^lratcd tHwklet , 

HEATH AiaPLAHECOKPAKT, mhti SwffirWiSt.. P4, CHiCACfl, HL 




FREE RADIO CATALOG 



dN^Ed Liii 4i qrrt Of nAdhip Bpriiwli Nm bwn Niywri the- w^rU 
oriT 41- HJiiatiu-ufi tcf /Mie prt iKjildsr* aod fuu. Hw 
q&il^r fiM nc4, u -«r^PVl.blii< f m — Hii.. p*rtj. i-upidi-m’ 

thrbiHnM^ &r pite^ ■icU— lo liiip 4i> rtm kfw- -djiai 

JDJi airH^r UTFV4#. fin-irri j^iq Oiidoi^ Bhp^ 

Wiii HlrriW ^¥Vd. ?dLA LlUlv. BfpnwHt mnp^ lia-rH "-t" 
p4r-%^iM. j| Dialll^ll Ht«A^ AbrtQtDfrfB (AJTi 

wik Ift bpt/' Lrt QA irod J^\M LbA Blfl IB*mlh S4wh 
IPW bflTl tiTHPtffl pL Cu 

BARAWIKCO., lOlCWttlS^i.B I. 



NEW IMPROVED MODR 



ELECTRIC 

SPRAY 

ClIN 



TJ 



plying 

acqijiT, 



Fdr a 
I 'aintj 

I) is infef!i!T.iits 
t>r ajiy liquitl* 
Opemtea from 
li^ht Bocket. 
An even pres- 
H u r e a t alt 
times insurefl 
perfeert ptrfornnance* The rontrols 

density of spray. Fri^'e conYpletc, $37, 50^ 

UN1VER.SAL AIOTOR 

Write foJdJC for partrcuiTara 

Wej! L«dit> 5 prAy C*., 2 S 4 S E. Fort St, Detroit, Meh. 



Signals Auto Driver 
When Tire Needs Air 



Simple NEW Tire Attachment 
Automatically Warns When Any 
Tire Becomes Partly Deflated 

Increases Tire Mileage 

_ Proper air pressure eonataiitly nniintfijned in tire^i 
gives maximum mileage — &ivcb tire money, A 
ajmple new invention of D, B. Simpson, 3000K— 307 
W, Douglfis, Wichita, Kansas, automaticnlJy Edgmib 
the unto driver only when a tire needs air and as a 
TPHuIL tlfM arc fciiiily kept up tDOtaudarrJ pre^iSu/c at p.3i tiJYio't 
and jfive increased miloaiic#. Now no jnotoriist need worry about 
brokeu down caaiti^ w&JIh nnd rioi cuts due to nuiaiiig or half- 
dcJlatod tire» wnthbut koowinjE it, but may drive with tmifident 
foelma (hat bia tirca lUv inflated for bast poseibk tire milenee. 

Aiiynne ran inatall a set on his tires Id & few nsinutca and no 
npedal toola are required. Ill Order tu iotroduee the inveat-cr 
offers to send a flampl^ on free trial at hi a riak. He w^anta di^* 
tribmoifg and agentn who can make to tl,2TKl a month 
handling the big buaiii6«i which wj][ be built up. Wdtt bn Mw. 



MODEL SHIPS 

We can Kupply conatruetion jwtfl and all eortu erf 

IrfirtdaLicli art sEiuhnnlaheEl hulla. hlycka. dead- 

eyes, atieeE&l llaipi. Bnctior^, KiOTrlm? wheelaK 
capHitajirt, fliifureutiMln, h)ue prlnis. bckifcH. etfl-, 
fpr bullrflns a Flyinit ClbuJ. CuhatttutlirD, 
riOanlBhi Gatleen, >J l¥4lialbpl lltver ftteainbciaT 
Sovereign oJ the ij^'an, MaylluviDr and many 
otEperH, A bin special ennatnirtliDU hcCs frir nu;- 

Inv wl PTwer biau. cjiginEi. priit^lv-ix, ale.. ^r>d Btii 




OilF U^ek [ihi34iHp>pUi:uljf lilliulriitFil 

JMini ' ■ ‘ ■ 



jptt VN->i poorer u 

InC iM mlbw. 

Irt BoaC^ni TitliLiUe' tnf 4 iriub.[imi *nd lim 1 *^i' 9 T'b 
prifrM g.ikd fiiU iif Oki "baMi v-Tti>zli«. >lRiiy ~pc 



nc khip 

■jp le uiilr 



,^iFcn F'W I-UU. UWX1,,LJ|3II ui , IH1 MVEi *.T 1 1 « RV. pCQflK uSlif HMIbUT il 

m mwM JikM Et^iuiic jBtnkiJjf ni^t^uird upiq rmerjiM iLU. To u^Im . 



«[|J vill be Kat I>n«tpii4d OpdO nniirt ttf ij cE*. 



IHTlcarddl. 



F[> HdJtCbAwi |g 
"|[bElj; inters 



Model Ship Supply Co.* DepL E, IVfmsoTfl, N. Y. 



FOY’S BIG PIGEON BOOK 

in NATUHAL 001X>RS3, a complete Kuide to auMefte 

ful Rquaband l^iiJlry Knlrtlug, TtellHi fittw In ft'Od. brrefl. 
^uw and moke mon^ raiHing rtguaiM- {juotetj low prices. 



FOY Bon 



IS CLINTOM, tOWA 







$aUA 9 BOOIt FREE 

Rreed mlUiiT^ AIM Triake laaney. Sold hy 
rrkllllonF? fi>r iiJijT^i than ehlekeuri. write ut onnj 
lor rrne -l^oaKe bor^k Lcau lilully prinLed Lii 
cnlfir-i telllDit howbodci It. i’aixviifiFesurpriHii^ 

PLYMOUTH ROCH SQUAB CO. 

au H HMptrA** MlsklaiBaa, 

MAKE A MOTORCYCLE 

OUT OF YOUR BICYCLE with SflTEFFEV 
MOTOil ATTACMMliXT. RliLlAliUi — 
liCOhroM I C A L— EFt'iO I r;>rr. liwy to at- 
tach. tliaany wl.'ieel. t*M ID (w Elrnlcn. 
STEFFEV MFC. CO. Did, L SHD IhcUaU Rib. HBrclunhlil*, N. I, 




■H 



BARGAINS/ 



u| parti 

id, Cl 



CJilOagc 



fuss izImI- Cu b» purcaMwl 



L'led lc(w 33 (P.WL _ . 

tnii^ CHAS. HOOOWIN CO., 1310 linnin AN.. Oapl 

Paafars in Baiilrrtfpt Badii'p StocIcB 

Up-lo-Data Hotne Craftsman Shop 

tiinllfp drimi vavd -ireaisjna mirbnuiT' tlrirnijlet* liv «if,*rr¥, ^f-tiilJ ETerif poir- 
chucF rtvea FkSB OF CttAkOS 1 3!>n]tftlilbi' cvarM Itt hrtpfi CretlBuiubh] uid 
^ falue-prinE* of TbrloDi. pie^vi of Inrnilmrca tore- imc#!!, _. TUll ui4 

llhulTBkiQRii cant wdthniut «b1lintJQn. I(S ' 

(in. pi^nltitr -pwinDn-t. plui. Wrlt» bt>TM j. 

U^te^OiH ttAehfme Wwtt, Ptatat, afllS S. WtkiA Aw„ Cthapa, HI. 

BUCHSTEIN'S fibre limb 

il IWfUllnr t3 T«r 
iluiup— *tr«tW.£H>ld 
real, UflhL „ 
f n'eqi t4. 
r *11 

D. UUCHStllN OOf 
aiO 3rd An.. ■*. 

SatN r»r Crl*l«a TcrflV MlJlhCAeOLIt. ntHH- 




DID YOU? 
I DIDI 

AndrorTFcted ipy^ell l>y a brh'l rriMthiul of prl rif I plRfi and ei^erCte^ 
A perHiaTnal qq ppaaire to you. Malli'd Vi plain writ nnT--(3.flK>, 

9 SOk«E B. LAHE, P. O. kQV Tf 4 t CSICAeO, tU. 



STAMMER 





POPULAR MECHANICS ADVERTISING SECTION 



153 




New Fluid Restores Finish of Oid Autos 



UnQUBatlcinii1>ly this b one of the Jtrcalcsl rilecoverleH lu the 
autfl mobCle I^m. Tliliik oi It I A iiiaTveluLLB Jlr^utd calSed 
NUHJiX, almoHt ijittslibl in Its CifrBCV. Jo«a nwfiy enilr«]y with 
aJt pollshea and 

WITH A SWttr OF THE HAND 
NUREN: rcqiiifBS no rubhJne, pAlDtlne. clMmlng nor waxlnip. 
Jiiat a Ftwwi> tii iho hand Jinrt the dnin, dull purtnee vanlahc’! l 
Wlort ytiuP eyes ^nd tht: Idtlden (ivlur plea ms Tortli wUil Won- 
derfUL ItlirtTe. Voup flar thtn tooka Ilka Lt |ual danse fFoti'i a iMilPt 
shop and Ihc bcautlnn new nfilah Wll[ Jmet luJaflUltel^'. 

PAYS YOU EASILY 510» PER WEEK 
By merely eHowlne NUKfX yt>u will make UIh liiddey. Every 
fttr owner to whurcii y-mj demonetriitje Will buy. f^lcii ruplrtly 
hiultlply, Every aale hdnfts ypi] en4irmuus rciHat In 

■your spare ttnic you can eamly Tr^^^^ie (TiJUi Si to J-Kl an honr 
wltli Uitle elTortr 

reftmsh your own car free 

w c uro now appotntlna men lu Varloue loeaMlIefl to take ctire Of ' 
tlQTnand. A Knmple t^Upply of JN’UHF.X b [uml^hed 
FHEFj to workerH. JuHt wrtt.e jintl BAy+ '"fkiod; me your FREE 

ftAfriplc anrt hi IT Mmncy maklnR offer.'' 

NUREX PRODUCTS CD^ $ii. C. DepL 193, MILWAUKEE, WIS. 



|M\/pMTf)DC Rdhd the tnjlryeloua liiktorv 

.Amfrican Inventinn, the 
most impress] VO recDrd in the onnale of aohinvd^ 

menl. A very limitetl edition of Wal-tieiniar Kaemp-ffert's 
Popular History of American Invention in 2 vrds 
103l Pagfra. Over S^tfl Illnatrationo. Cloth- So per eel 
postpaid (juat hsJf price of crijiciriihl oclitiou.) 

Populv MectianiCit PresS;, E. Otilario $t^ Chieji^ 



Don't Be Afraid 
"tS!' Concrete Job! 

With the inFitrucllous Touiid Eh the new, revbed eflltLoh of 
I'lHpUluJ- MecliunlciJ t'onerefe lljiudbuok you enn make 
any of the foLLowEni; u.sePU artlolee; 

Cwdn SnJs— FAUflliiia and Buis— 
FktfCf Mil VdKs - Pedutik 

and Bad Balhf — OrtutoeaEnl PW&— 
Saadwy Orii]|i][)| CaEc- 

.^Ei— Autb Urbrt^ay • SWevsIU— 
ml leading! and D«rks— EitruEn 
a^d Cirdn) WjJki - Si^iFtlk ^145- 
pin! Fiarrow Curb Va&5— CurtH 
Bid GuUef^— WtJ] Cqpitis * Ships - 
Laraff Flm- BaseiMDl' floeT - 
FffKt PostJ' Uwn Roller— Gstcri— 
Chinner Cip— SefttJe Btfratr— CsF 

v.rri — SfDibei for CreenlHH^KI' — 

Tilf— Seraaiiis Wj|[i— FeunJalioi 
Sefmti— Efl^ise Fouudaligis -Se^ 
tic tiali— BI wIh —F orge— Fve- 
Sifr— let Heure- W^|criq|: 
TnwgJu— Mill) IImhc - Smokthoise- 
Silo-^ HorcC Slarts^KJEchiae Posl- 
Rural Mail Bss PcsE— Cvetoar Ceilv. 

Bufid WItli Ease for Permantnee and Baauty 

Tlile b a tMjuJi of prncf Icii4 plaa'; tw LLHirip concrete filHnil 
the hcuiie. far in or ifliup. Fo-r noiattiirs jts well an min- 
trticthri. In addition to iiiaking JiJl the arilcEcaE rrien- 
tionerj iibiive the makinff of flH.it.Kl CoEtcretc niistureH ftiij- 
vufloiia cijujMflts or cnnatriietlon b plveiJl mpeh anient 
Tn Sscfv an-rt homemade toob nre de?iJt- wit tj . All UcomHHflry' 
lent! nnd moM rimklnSf nPa covenetl jw well frt mnuy trther 
valuatiEfi pointer*! too miffiecrjus to mention here. 

t^lmply write ftTFl iiSit uh lo -wnrl von (Tiiii. tn^k When 
postman Imnria you tife phekuflc paj.' him Sl.OD pIum Ilie 
poa(4Se. II UUtslde U. ft. renUl w hen ortlerlllg aud In- 
clude 1.^ eenta cxlru, for malHni;. 

POPULAR MECHANICS PRESS 

Room PT 300 £. Onlu4o StrMt CHlCAQO 




; 




Pittented Too/tf that 
afi auto mechanics need! 



Anothet of the 
KU of 





Tfie New, Improved 

ART RING TOOL 

I natAUn , or removerg piston 
riEtHti tiuicker, easier, fuifer. 
iJccidcti i inprpvement 
our former nationally- 
moricl — beirvi' E?r, 
: comftjrl grip ; 
helda evei] ojlie»t 
rust Udylitc fiin- 
inli. Or<|er frcim jobber (or 
direct — ciielHTninf^ QC 

eheeb, caflh, et SI 
Money Order) . , , Jl 

X7XJ Ask far itlMstrntcd folder of stl these 

A Timv-Saoing toiols. You need them. 



[ THE ART TOOL MFG> CO, 

^ 332 Lakeside Ave. , W. , Cleveland^ Otiia 



4 

i 

i 



i 

4 



4 

4 

4 






NEWIMPROVEDPAYNTGUN 

UCOUERS CARS AND FURNITURE 

Skinful painting fciBy for nryone this 
npw eimplificd w;iy. ElcJusive Paypt- 
guti feature?! rut paiDtifiji; time in Imlf, 
t^turdy. Coin pact. Powerful spray. 

Complete Outfit i^.E$ 

PfjF'p Attrfictive folder on Pfr- 
r fllit Phiotinjt reHitiy for 

you. Write for it NOW! 

HAYWOOD 
EQUIPMENT CO. 

^4S-L Ogdcfl An.. CHlrJtQO, ILL. 



AGENTS 

WANTED 



Sl UhI F'lr Fret Hf tii- 
lap r|t‘Lall- 

Ai'f K;tw , 1 ii r b e|F 

li;" liiiiiif 

S :l V' . C o mj] ] ci t o 

Work;-h'<|j Jinil 

et^ier I r h rd Wart? 

BpeclaLtlriiiH, 



L H- P. d'-Mibl'C e'xtcnwioS^ stljuft lutAtor. 
t'i”iiplr?!je rwviiy plug intonny 



THE WILBAR CO., Inc. 

Z020 E, Arizona St., Phila., Pa. 
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FOR SO RE 

MUSCLES 






ifr 



iV> 



\ 



exp*'* 

c\e 6 . ftrstiodiw^*'’*^ 

,Uc 8 »o«»®‘ 

jTin , 
jOT\.i»e.l‘- sltiB. I 

1 a ^vot - Utead 

-t'vme'T^ _ rt .»5 

m At ‘U-®* Tri.'®**"* 

*''^r\OV 3 WG,W‘=- 










Build This IDEAL Rying Model of the 

FORD MONOPLANE 

A perfect B-hiot. TTiEnlature of the 'Tloytl Bennett/'' ihe Trl-motor 
pluEtB DHj^l h iL^ by ComTnit.n[tf r Byrd Anybody 

<31 rt lUlSKl anrt Ely It- Tlio IDEAL COmpteto Cui]!^uctl.bii OutOt 
tiijntjijiw-e vetytiilutf hf!PTteft; A! I parta. J] ttlnpa aiKi oia serial full 
plan^i, diKti'nuiiF) and LkHtxucclunH. The Model E^iiinrante^ to 
jly wlien Cbrre<tity |>ij,E1t. Complete CunBlructlcii] 50 



tlT*I( pf 0-’»|HT, Cof*., ffllcf <H 
A«k Yhif Dvalfi- nr Uf<lK 



Plans for Model Airplanes 

n^Ma[t1<^t4, AncUTAC-f, >i-ni.ii- I’ljuK'iib Bvi ldlinE-Fl]finf Ini^h-ihr 
'it'HF, fur Aiij fltkn -b( LJw( r'H^I>»'b[>r: ff*w Yiwk-Piri* 

FOK KKH: CbrUu^ 1 >r<dAVIUA?fDi NC >4 HlerHl. Jim I ^ 

-fcufc* nr Nirui»nrt CrtU y*iJi— B 

luJiilil-oijLk J-’n* wdfa tub ptifi. ^■ 41 ] * V 

ei-Pg, -VA. 



C*«ieMTii iJfliini_ lor hulldiKi- Gljd^rv nnd 'REwen. Jirfl 3 ^(wbi^ 
%i<ipB, Ainteiii mid. ftio! 4 noinpltl* mala* of P&rLa, 

^vriOlihB, MAtflrm4p aiid PiEEiraiii fc>r ii|l kmdi is# XIod^A IS^ 
i'OQpLpaJd Uff 

Ideal Aeroplai>e & Svpply Cd^ Inc. 

26 West l«h street New York Ctty 



Ts 



bjg £ arm nga,. t^Lking Df-- 
di^Ta for madc^titFiiidividual 
lUCBuiure suita at Icpq than 
teady-to-wfiaT prieff). Gi^untChi- 
caprt whole«al« house hbftkes world's 
Kreatest vatuea at -tQ amt •■’iO. Y"’ 
profit t-4 and ^5 f^r nale in advance^ ve deliver — 
collect. No eapcrien.ee needEidi work full or part <.mie- 
C'BPF niJTFIT ^nd na depnalt. Write tor detallaol 
* i*tEi vvW r ■ I cur unlOue maaey-makliie elau,Uetb- 
me like it ever beiore offered. Act at once. 

GENERAL TAILORING CO.,~f 529S«ith Fdtnkli]! SuCtiinio 






NO joke to be deaf 

^ EVERY PEAF PERSON KNOWS THAT 

I maltf inysetf liear. eJier heliiit deaf ^o^ 25 yEars. wltli 
tCesc ArtJCeJal J^ar Druruft. 1 wear 
them day and nlf;bt. They Blup 



head Dolfleii add rln^lDfi Cark. Tbry 

are pfirfECtlV tT>tntof tarblfl. No one 
afenthem. Wfits tnc and I winteM 
you AtniettorTibow iF^ntdeftfand 
hpw I make jmu henr, Addreqs 

aCO» P. WAY, ArtHt«r#l Ear Drum Ce^ 

SO Hcffmirn Bldn,^ Detroit. 



ee 



’ Dram 

flna.) 

Mich. 



Earn 5 Men’s Wages 

Painting Cars, FurnHum, Hdus», 
Barnf, Garages, Public Buildntgs 

Get I [LtQ the paint F;pray bijj^lneeR with HD 
cfj ij .leucnt that Icin ycu da ad kinds of 
lULlniihirt luBEdo atuJ oub One man with 
MU can eakUy <lo the work of B 
bruah paLntera. Na previous 
experience recuircd. 

Only $20 Monthly 

aiU tFQin irtCfSHtd pfeflti 

Hu ntlrt^fh of men ire Wimi ns from 
IlMl to sisa weekly and entabllah- 
Jn? A reputution for bljth quality 
palntlnE at low cokL Don't take 
our word, try It for S4> Daya, at OUr rtali. 
jirui convince yotnrseif. A eatd nr letter 
Will ijriimr detaliH. 

Rax MS 31 

TROY 
OHIO 
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Arel^uDriviii^ 




SAVE 1/4 to V2 
YOUR GAS 



k™ you cim cut y<iur 
wltli ft HEW Vftpttf u-lij-tUfiCi HuTnldUVef of It C-OEJTi3 YOU NOTU-- 
IMO. U-Hea moiitture from fft(Jiftt>or. rriv<5st oni^uf thJit wnn- 

dqrful HlEht d rtiioir A iXTliK TIM E, I-iUTiifnalf? hard carbon 

— jtlvcfl ADI>BI> POWUIl— MORB |«p— QUICK rjfi [rtckup - 
SMOOTHER ruantaj— HIGHER liopBijeed— GRUATLII mllEiKE. 

Try this Hew Principle 
Humidifier AT MY ItlSK 

Try It on ytmr cur. P«« for yoijxBelT whM VniKir MndwtuMi will 1 )^, 
If rat4 J-i-'i pfcr JIURE thinfditJni, mCiuB it a-ai it COSTS TOO P’tJTHJXG. 

} aIm wami Ccmnlv imd fUfEif»wii4jiHv«ii ■EV^fryw\^«n wh^ •nn mnfcq i€i 

l^r bnCiaCli, Wbil* tENjiay pqj.- t'P.I »fid ^Ic innp«i^-n|*h.^B dilfar. 

WALTER CRITCHLOWr Inventor £ Manu 1 «turer 

T3-.«(K Street* Wheaton* llL*l>. S. A. 



FREE TRIAL 




STOPS ACHES— SUPPORTS BACK 

THE Natural body Brace! 

TaliPi; strftLn cfT t-be biM*k, tiMJ abt’ornen: rplitv«^f ncr- 
vUudiicaR. cuniiitjmtidn. Glvqti wontlfrful of reEtcf 

ftbd well bEiaK: rvr niqn aitd W'nm^n 

COSTS MOTHINO TO TRY IT 

Write fur our dayy free trJal utfqr. ir^iH ILlo^Lrftted 
iMldk, ntciajinjfEmqRt blunh. etc. 

NATURAL BODY BRACE CO. 

Howard C, RB*h^ Pt., 77 flash Bldg., «alh»Ji*nu« 



Price 
$Q75 

Tnnni Cub. No C. O. D. 

W,Stalie» Klpk,Ihpl.f.M.B:,lGj7ND.10lh Sl,.Pli!rpd9lphU, Pa, 



$1Z5*00 Four Hours 

That'.-f whftt F. C. Ttenfamln tnadi: selllnft wnrtd'R d ne:$t drlv | nfT llebt 
f-rjr autow. <57,(KHJ b'lum aaddlii-tNiwqr— NO GI^rARE. Ltjw prlt'f. bit? 
profit. Jitst awarded Gr^nd Prlzfi. twosolil niedJii'i, PsirLi eiiitinltloit, 

w*i wuit yiiij bb fitll thu Iiicbt. Wrlu- for pi^'Oipf^^itjcir* TO-I^AY. 

jlEHUU- a-jECTlttC CUMPaWY no tw. dua S1 *mI CHICAOP, ILL. 



EVERY FLYER NEEDS 

Praetii^al Air Nft’ingation nnfl Metofirolopy : 

tlio now. BjaiplifuKlr non-tech nienl treutiBC: by 
CnpL Ttiehart] I June ah, who hria over IfflfllO bourn 
of tlyinst to Ijtfl credit. No pubjcct is of ereatcr 
importnndd tfi tliC flyer, Pu^cr. Tf> llln.'^tr:!- 

tioua, Mftps, ChuT+Ji, etc- W poatpitid. 

Pcpular Mechinicj ZOO E, Ontarla St., Chicago 



Ul3»-lOSa Sbri 




KRAG CARBINE 

A>1 iTirtHttfM nt 4 h'jih C*Ke rifle 

lit pnt *11 w«rll.Ln*r pirti 

frar nr^ S*>iH HkilBr fiii-tjur Free 

tLluii.ipa.cM eataJiitr itf nii£iB*j uei iLif value*.; 



tLluii.ipa[ 

Aiatnuflil^ri , CiuLlAPr, and -[.Siiv't ^ida 



SPENDS $30,000 FOR 
ONE CUP or 
PEREECT COfEEE! 

Agents Make Big Money 
Showing Amazing New 
Coffee Pot to Ladies! 

Here ta jtrent mw.'s indeetlE Tliri-t yflara of csperiiHen^ 
tng by Hcientiati ol the !M liSMic huHSttH Jnutitute of Tech- 
nulu^y, at a of Cl;H.),lXht, ut Eftst rtamlled in tho 

"lK;rfec;L cup of cofft-e.” Tlie eofifee pett illiL5.trittecl at 
the left wan ileMtffiioil HtH u rei^Uiit. of the diiMOverien 

uiude in lltrtie ycimi' re^ 
neuron, and it; now bctnic dii»- 
trlhkited by a unioue hoiue 
selling plan wbicn hrlnt'y 
aa bllfrh 3 b S |0 to 3 i ;0 
u day. Nut only perfectlr 
(loiJjsned, but ilIbu ctLadc In 
five rich 0 O|iuCW--^A>iictican 
HedH WofKtlanil Grttn. Ro- 
EQiineo Hlue. ^ORhrfght i.lT" 
amte, mnd Modqri] Wblt^— 
In answer tu liouRewivef" 
demand Ter COLOR fn 
their tdtebens. Thlsfamuiu 
coUfee whith arunaed 
coimtry-wide enthusiaHm 
llihuuKli a reosDt 
vtiele In Htinduy newupa,- 
pfira. ti^oneotSOkltahebi ne- 
eeH¥iU]BR put out Ip hrHHuQG 
euJi)T2ii by the Modem Kitoh- 
enujO'e CDinpuny. DCitall?! ut the "perroct enp or 
catlqq*' 9U]d UdldUe new iteElIng pEan, alM> JiOtiie felting 
outfit Id rjirtninal coiws. fumisjieft pr« on reuucat. Nq 
oliarac. Ne depueJt. All f-'ree! Hqnd name to 

IWodern Kitchenware Company 

Dept.e-K 176 W. Adams, Chicago, IIL 



IriffaritiatioTi on imy lM>ok fre^e. Write Po]>iilar 
IMruiiunifS Prf!ss^ Cliicaao, 111* 





ELECTRID YOUR 
RADIO rOR ONE 

Why dL^iiiircl your pi'C^ent f 50 od ^ct- 
ivhcn you can elect rify it for only SO.S-'y,, mid L<mij>h 
tiic annoyance and exijcnsc of ijiiylns new **B" 
batteries? 

Over 100,000 Townsend 

HQ’i Power Units in Use 

IldD'Kcdupfn a mw uifDiiCdw. Ui# ><dirie 
no flhJinB(K. Yen'll be amiizj.'il m 
L[;e Imprcniotnent In r(tfifpti«n and iH’i- 
tiLliee RClUni?. isenil uanur and UddTWKS 
rrhluv fi>r Iiil] detatla. pmqj ftad Free 
'fTlfll Offer 




TOWNSEND LABOR ATOIl ITS 
7lA ‘l‘own*cnd ifi., ChlcaRDn 111. 

Plfcisciirnd mi! lull Lfilormatlou bd the Towfiftfod -li"' Fbwer 
jirid, FTiK; Trlftl OfflU-. 

Name. 

.‘Iddreas. - + ..■■.■ * - 

City. . Btftte 








It’s Easy to Build Things 

Von ran perfrirm every wruulwOT^ttiC Operallon With fjreJiTer -?pecd. accuracy 
and ecquuiiiy un llelre-{ 'riLnc'‘[j 



Univorapl Jiig' Saw 

Table S In. dLft, tllt^i 45 dep'- Raw* 
Lo-frante 10 tn. Vcrtlflal Sto:ikO 
1 !> fn. U>u:a bLudc;* H I». tci ^ tu. 
Wide. DreniLe beuriiiK!^. :^peeti 
Ifcll^hl 14 In. t^(dd 
wixnoul iiiettif. 



LTnlv^raal Handiap.w 

Tkbld liL I IT ka. tilt* 4A 4 U 4 :. EkvaEt* 
for (FiabVilhK. E^Lll^l O' lb. JWW, cmtE* 2S li*. 
■uhcL liusf 1. 1 1 krv 0. IB. 1 I in . d*dr. 

»pe hc«dt Kid tl i n . Hr,d <ti*[ . 2 J.Moii'r 

jiltkrhDMiBt. diUbdE* bIwb,! nnuun nK.rkllM 

to ic# r*4udl#v ii( «r tdl i>f '<-*Mo. 

N'O-athrriD.ni liu Itiii tcBluir. Gold FiiK«r 

li-LUiom. fcndtii* iiid b**. 

rMatoi “C*''df«rrn'irvi *jid LIluitrii'Fni: Bnit^'Cr'iic'* rCimpItt*" llJi* oT land. 
piretih*r M.P*. HiNli*«ri. i«EiitFr*, Ifllhc* *.[hd d,* T |iivi. n ll-nnir nDrL»bu[.i. 

E, BOICE* Oc^pt. P.M.S-E, Toledo* Ohio 






156 



POPULAR MECHANICS ADVERTISING SECTION 




Tobacco Is Hurting You 



Look at the facts square in the face, Mr* Tobacco User- You may think 
tobacco is not hurting you. 

That is because you haveti^t &a yet, perhaps, felt the effects of thenicotine poison In YOUR 
System, For you know that nicotme, as absorbed into the system through smoking and chew- 
ing tobacco, 13 a slow working poison. Slow* yes — but «ur«. 



Tobacco is lowering yonr efficiency , It 
slows a man down. Makes it harder for you 
to concentrate your mind on your work. You 
haven near the amount of “pep" and energy 
you would have if you stopped using it. There's 

mAiL7 a man twice oa old aa you lu y^ara who'a twice ag 
youc^ in c^^Dflnrv, aimply b«caii«ai he lets tvb&coo alvno. 

Som« day you will realise to what ao alanuinff extent 
tobacco has uadanoiiiied your aystem. 



When your hands hesin to tremble— 

and your appetite beg^itia to fall— 

and yout heart seeiofl to "'skip abebt'" now and tbea — 

and alifht exercion makes you short of breath- 

then you have a riaht to auapect that 

TOBACCO is ffettinf the vpper hand. 

Any welMaformed doctor wiU teU you that theia are 
only a few of many aymptom^ of tebacw poiBooloB. 

And You kuow that the uae of tobacco in any form 
is an flxpsnelTv, utterly aseleaa habit. You ki»^ you 
outbt to quit. 



Tobacco Habit Banished 

Let Us Help You 

If dosen’t make a particle of difference whether you*Te been a user of tobacco 
tor B eiiiBie month or ^ ycari, or how much you nee, or in what farm you ubo It— 
whether emake eijrata, ciBareltes, pi{ve, chew or fine Cut or use euufF— 
Tohacca Ked.eem.er will pOeidvely remove all craving for tobacco in any formiq 
a very few days. Not the slighteBt shock to thoharvoua system. Your tobacco 
cravlns will usually boffin to decrease after the very first dose— thera'a na 
lonj^^aitinff for reaulto. 

Tohacco Aedeemer contains bo habit* formtoff druffe cf any kind and {« 
marvelously quick, scientific and thotouArhIy reliable, 

ft, IB in no aeiiBO a frubatitutc for tobacco. After finlphJnff 
the treatment you have abeolutely no desire to use tobacco asain 
or to continue the uee of the remedy. It helps to quiet the 
nerves sad taalsja you feel bettor ia every Way, 

Results Guaranteed SHJiSS 

ffoes with each full treatment. Wb wiU refond every cent you for fhe 

trestmBnt 11 sfLcr it ecEordiair to the caBy^tD-^folion lurBeEionB, it 

Bhonld Isil to banish the tobacco Habit ccnipictdy. 




Free Book Coupon 



^A-vnAvt (n** Let DB vend jeu oet f on 

L nX 1 coupon iOt* the cteullv clfcctj. of ttibaceo. to* 
1^-sAA Kuthcr with tcatimonJa] leitvrBfrwi 

. free rroor dicnftnovx!Ttl]ecauotrytcl)]Orhcw 
they have been absalutely frseJ frcco the tohd^Aca bSbJt t>y this Bimplo 
home treatment. You could rrot ask for atremger proof that Tobacw 
K*dMF|S 4 r will ftee TiHJ ffvflrt tbr habit than the wide 



wad ca leqgMt. 



n« we will ffiadllv 
Ji»t mail the coupon— er a poBteJ irill do. 



NEWELL PHARMACAL CO. 

Dept, ^OO Clayton Slation SL Lcals^ Mo. 



m 

I 

■ 

I 

■ 

1 

■ 

■ 

■ 



HEVitlX rOASHACAL CO. 

Dept, 300 Clayton Station St. Lnuis* Mo. 



Please send, without obliffatlnff mo in any ws^ 
yordv free booklet reffsrdinjr the tobacco batnt and 
proof thatTobacco Redeemer will poeitivoly f rse me 
ipora the tobacco habi t or my money will be raf undsd* 



Name , 



Street and No 



Town.. 



.State. 
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Paid for our Home 



Wh^ doiitYOU get in tm it? 






How 1373 Popular Mechanics 
Readers have entered a profes- 
sion paying §25 to §75 a day* 



D o you Want a business of your own* 
with an income of $500 to $700 a 
month steady T all the year round? Then 
get the fuJl facts about FlorKraftsmanship 
and how easy it is to handle floor finishing 
work and what it pays you» 

Remember you do not have to buy a set of 
books or any kind of a study cdutsc* This 
is a practical business — one in which you can 
start at once to earn a big day’s pay. And 
that pay is $25 a day and up! 

Whal FlorKraft^maiisbip Is 

In case you haven't read these ads before 
we will tell you precisely what FlorKrafta- 
manship is. It^s the new craft of sanding 
floors to velvet smoothness^ Once it was 
tedious hack -breaking hand work. Then 
came heavy cumbersome Tnaebincs that did 
it. The pay was set for these slow methods. 
It was 3 to 5 cents a square foot. 

So when Clarke found a way to sand @00 
to 2000 feet of new floor in S hours the men 
who did that much work made ^25 — $S0 — 
even $75 and more per day! 

That's the work you can get into today* 
That's the pay you can earn* That's the 
kind of job that has made many men just 
like you 

Gel Out of llic Wage Strugjjrle 
You doft^t need to be a carpenter or a 
mechanic to starts There are thousands of 



uF Fltmr* r^'i 
J-qmra. 



men. young fellows out of schooU clerkSp book’ 
keepers, machinists helpers who are making big 
money in it today. 

Succeed as they have* Get to be the FlorKrafts- 
man of your community. To get the full facts 
doesn't coat you a penny or a bit 
of obligation. And you need only 
about a hundred dollars tg set your- 
self up in this highly profitable 
business. 

Freo— tltc Full cleluils 

There's only one way tO' start out 
after this opportunity. It’s to mall 
the coupon below* That’s how 
over 1300 other Popular Mechanics 
readers have become FlorKraftS’ 
men. 

Write for th™ facti TODAY. The 
coupon makea it easy pud is the btei;> 
toward iftdcpfAdrftce — the step you’ve 
wanted to take for many year*. MAiL 
the coupon NOW. No 

Clarke Sumlmfjf IVTiicliiiie Co* 

i>cpi. 

ii@31 Cortland St* C'.hicuf^o, [11. 

BTid.ftfT i^uear^. manu/adurtTS tif 
Sana^im! M 

MAIL THIS 



What They 
Earn 

"Froni Ai^Td lil iu> U* amb 
April ] a, Lkrrv K iJ* W ^ 

Ltc, 

'^f iTkJid? (A A th* Gr*t *c4-k 
ABJ |-L*Vt Ninil-I rJCHT <iE 
ItIfeH l>E BihV. I A nil Ijr 

HlMliiid .I'kti Ika [Buhtu '**~- 

If - a. Snii. 

"1 h>V- miuj* rrutn I 4 Q tB E 43 

tvh !i liDul-*, irlltl JkiV CtuLb- 

— B.', 0„ S«, 

“1 mud* S7C Itw Unit 

— A. t\ dhWfm't. 

''I hAV* Atprt.itv (Akfin in S-T-19 
f.iP- wfli'R *Tuj hAVC J I CHI' Ctel 



-tl^ tl. 




SiamHne Machine Co.^ 

Oetit. 'r-JK, JS51 UortiHiid Wl., 

CliieaAo. Jll. 

□*7ill'M#ri: PlRU*«Ajid niM yriBP (mt )n«ii.te'l'."F4'iEntinE 

1'b* WByJ' And CbU 'fArl'i hhuut IK* CnAFL* dArLdfr Ana 
AlHJut ^lurKfklUiuAuhJci, BitAuul ubll^AlhiA ti? ni*. 



Name, 



AdiJrePiH. 



City 



. , P-ta le . 
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“Xhe Happiest Day 
of My Life!” 



*‘rh.tn; nJivl A year ago il aeempd Itfee a rircam liiat 

would ntver come true, for my ss^lary then was barely eTniuKti: 
fpi iJjrr to live I fuced the tacta. I'ntc^ I could nijike 
more money I had no risht to fcoF|: Ruth wailing. What 1 had 
to do was find some way to make mysel! worth mcMre. 

^"Tl wa? rtinrh lifr4elf who showciT tiuj llie war- She clipped a 
cappon (Hit <i/ a maBflZiiiifl and we sent U to the Internit lnnn.1 Cor- 
respopJencB SehoDta for iorornimiDn JllMlol thelf ■courBca. Within a 
netk I liiiil HiioLleJ. Tlio tnilnlnF^ I t^Drn atuctyinji ut llxuna 
showed up Jilraosl at nnee in my fltnre weitk. They Kavf ttlr mur* 
rt?i>onsJ bit] tics. InNlds of SiS iti^tnthf* I "as pronHJted, with a 
tuh'stHinifBl raise. Now I'm eettlnig lifluble wb*t J was a year ago 
— pnd ae’ro 

I. C. P. CeuTTCB ItiiT® uken thdUi^Ptlt Ihp speclul knowlcdeo Ibc? 
neeJ to win better Jobs and bJ£fer pay., not 

One haur or spa re time a ipapt In T, C. H* studjTj will pro- 

E nre you for tba p^siiLua u^nt, in tho work you like be^t. 
'tPil out liow. It it-nirt Cbitjcite you In tl:ia least tu ask far full 
parLkttEirs. i>» It miw — fer lElJKI 

Afo('l fhr Cowfioa for Frte Booklet 



IKtERNATIDKAL CtORH E3P0N DENCE SCHOOLS 
Box Scranteni PonflB. 

Without Kist or ohHRtitton, please semi mo a copy of y*>ur brink-- 
letn ^'Wha Wins and Wttyd*' aPd full purtinjliira aboul the cuurD^) 
ta/oro- whlcJ] 1 Lrivo iriurke>J 1!^ In ttLe litL Iwlinv: 

T^ECHhlCAL ANP INPUSTEilAL COURSES 



n Architect 

3 ArchEtectural Draft-iman. 
J liuEtdLne Foreran n 
□ tjluncrolo Builder 
jOontraeifir apd flu liefer 
Q Structural llrafloiciaa 
Htrueturai Engineer 
EiectricDl Engineer 
Kirotricki Contractor 
Wiftni: 

Electric Eight Ing 
Itoadlng Itluepriitt 4 
TficiTTAph Enginter 
Tok-phnnu Work 
Mechanical EnitlniieF 
Mechanical HrHiitspiani 
MaclUrve Sthop Fracltee 
1*001 inn Iter 
l^attornniaker 
Clrll Engineer 
Sum'yink arid Mifiplne 
n^'ltlge En^Jneor 
Gb,b Engine Opti-iiUri:: 



fAutonioblle Mechanic 
lAriation Eti[;lnt'g 
I?] umber amt HLuoid Fitter 
iFtUmbEng Inspector 
IFmcJMII FEumlff 
'EleatLng and Viuilllatlciq 
[£^hrct-Meto| Wortiif 
htteam Engineer 
I Marino ErkifEncet 

□ Rvirlkeration Isnflneer 
pR, R. FoalElons 
plffffhwjij EriBineer 

□ Cbe«iJ 5 tify 

jpiiuniiflcr 

l^roal Mintnir EngEiwer 
^ igal tnn □ Assiyer 
I ron ani t KtcCl Worhi j 
|jTei;alp (Ivi-tikicr Or Sippt, 

P Cotton Manufflcttrrln^ 
ptVnolc-n Manufarturing 
n.'\prleUUure H Frill t Orwlfit 

B l^Oiiltrjf Fiii-mThB 

UiMitctmitln □Radio 



BUSINESS TRAINING COURSES 



□BusJnesa sranaKeimsnt 
□ JiuEuatrlal Mandgrripeht 
J pjsriMHmc:l ManxEeiPe-nt 
„ T™nic MafULfJciiient 
3Arrnuntii1g anrl 
. C. P. A. ■CaichUlg 

g CHKil .\e<H)unLln£ 
tlooklreoplnii 
Seicretaria E Wnrt 



iJSpnnlsh 
nflBleamanah., 
□ Adycctljtni 



S/' 






^BURlness Corrfiar>ondenca 
t^iiiiiw Citra and >^ljm J^marlnEr 
stenajtrati'hy ana 'Jvplnii 
Il'lnfllgK 
ICEvll Fierrtcfl 
3 Tie 1 [wav Moil Clerk 
Mall Cfi rrlor 
tirade •'^hm>i fkibjecta 
Hlch Sfhnai SuhictLs 
Cartooning 
JUu^trnttnir 
pLumboi Dealer 



Addrwai. r 

City...... atato. * 

■Oceujsatton 

// fffi-n f/’SNjff <rt CaffoJfl. ^^ta fowpon fo tiis /nler«i?ffrJn<rf 

Cofreapaa^oncr Conodlaa, timitetT, .ifoAfrctiit, Canada 





{tmTi payment teinn'i lor a 

Ma k.e raon cy play- 
cbesira^ Be tltc "I ilc” ol 
U'hrrCVrr yOiU gd. 10 DA^ S 
obcLi:.utaii lobuy 

yoLL. M»d knntrumenE$^ 
lay aind 

hLb 

M poarciord toda-' 
calaic^ wtIeId 
E ecmA. 



0£PT £54M CUICACO 




«20a])ay 



S^2akesC^&ouaS 
■ iXoomsihyNi^ 



Hu iitIbi Fpj'ud la" ipikli ubIb ruKlifo I4"i 1 
0 sir itwi4.Br. tiourn lo .irui. 

Qi-taplv B-tliC* bJi<| ife.li U--li, Oli|y .luoLrif 



^ pv BRINliS YOU THIS CAW 
T COMPLETE MOTORIIEO „fT!l 









t\Dth 



<S3 



GUARANTEED 



FAklt Trial 

Send only $5 3 ml we will 
sbipthisbiig,£tu.rdy, power! ul 
S" saw with jA H. l'» motur. 
U not entirely BPthfied wc 
will takelt back and refund ywr 
biPDcy. If joa kci^p ft you CiOi 
pay ftsrlt ofieonvenioDtinontbl; 
terms. An nncQaalkd Tnlue. 

Write for compTote detail* vn 
Latbci. Cireulv and Jlir Gawa. 
■ . .t ij . Jointer? and ciunpletB p<»rt- 
1?^ H. P+ MotOf able warkahope. 

midlamd appliance ccaporation 

Dept. BIO iSt9‘ M* mictihran Avaiw* CHICAOD 



TABLE 
II" It 16'’ 



■ rjf fefenmHrd. 

.... _ , . _ .. . , . .1 wkitPTpn'"di 

V' nwiCfit p[i±-'k: 4 bty t\Jinnir BAOCi^ ESa. FM.h HlUUlfe CufeifenLi^id 4^ S* . 
BimM : kiirr inra riUhlMF. ; . S'" a>4. I / 34 ^ [?" Ail . le n>Ql. Foot- 

feO fell .<FUi‘I'< Cxtn. bbK4 HfeJnl# TtiF Prh4d I.U1:. 

•PI COO MFfl. CO.. Dmou M. ±H3 0|bB«r B«O0K4.VH. H. 



Wrilfl Dwk'i'B (ii-1 fiJf It- 
'll--' n1 Qmlirjr lirw .1.ii4o ^'.it 
Cjjvit’- Annul nx mlur““->iiLick ■a.k*. 
Ch.:. duty. W- d^-Uviir. Wrlie JtiT SbikImhim Ftk- Ltn'llvn^t:^ BamiiI.i. 

OuL^ duality Solos. SIS Dearborn 51... Dept.. BIG, C hicaqo 





POPULAR MECHANICS ADVERTISING SECTION 
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Heats 8 Rooms 



hiniAce hafi bees In use for 3 years and oorel^t room 
house la always warm, indudixvs floors^ I ti6ed 3 tons of 
hard coal last winter to heat our eight room bouse. You can. 



Heats M Ewerl^ 

In mtsid to tho Buddoff Pamaoe: 
O^ir fuTuue bsa been in oh Aycani 
and It hcfiitB aa rdo 4 OS CTOT.^A. 
Cl0Dp51, iLFJl.No.l , Eoet Fort,Mdt 

FuaI Sayei] Pays (or FomacB' 

Tliia ia ^be seocfid winter I iia.vo 
CWmJ tho Balldott uu tlurBBTin|nln 
IS7 coBlIrillB have paid formrlUlf- 
iiBC«r* bliftoq Spsia, Casey, la. 



Ifeab t ItnmH tnrteaJ of Oat 

Uy E rmtn bovaa hsn 7 wfndi>wa OS 
the NorthwBst side downB^rs, so It 
EQUE h^tl The tlulFdtoR doefln't 
burn Tcry much more ccwl Isy old 
Stove OBw to, Snd It beats ths whole 
bofue, where my *to«s wouU bSStoalr 
tho one room It wu in/' 

EnKirt H. MarscHL 
12 SovUl Milford, H, H, 



use anythingthat wOthuTs in the Bundog^ We often warm 
and remove the dampness durin g a stormy peri^ in ainn^ 
mer with waste paper," Leon F. Coons, ELLeovUle, N, Y. 

CutsCul BtlbfaiH.ir 

*1 fasd a hot Mit fartiKS In Crett T-twhu tunw betom 
Ijrot tbs Btslkloff ui>d wr booM was elwmrs cold. 
With theBnlldaFltfmfTtihj«aa^aatiBU«4ooa[ud 
We had wSstber below t«Fo, and the home wu Dies 



and waniLlfi the n»CB^ia w hen we dratop. Wa niw 
liBfe the draft CfLCOOrS thaa half an hour nt ■ tims^ 
•nd it baa Cba p] ace red hot. It iS «ur to naeUta 
•nd beApI UM Bn ah day In mild waatMtr. '* 

_ Je«S T, COnfad, 

IZU W, Arch 3 t. BbimaUa, 



No Money Down ! 

5 nui£f nion(A{y poymenfA, /nsta/Jtd oJmd«( ot easily oi n cooA tloi/mf 



The Bulldog sent to you for inspection. Then, if 
■atbfied, you make only smalJ monthly paymeota at our 
remarkably low ptioe* Write today! Iktn’t mi ?*9 tbia 
^auce to cut down your fuel bills! InstaK a .BulhJotf 
/janidiv. It comes to you completely erected — goes 
through any door — fita any beJ^t of basement-^ and 
ypu^install xt yourself ia less than two boursl la fact« 
you can inatkll the BuMog just about aa easily ag 



a kitchen cook store. Dtm't put up with the obj 
fashioned eiove heat or some outworn fufimce— when 
you can bo easily grt the greatest advance in soentiac 
heating at an aatonishlngly low price. The Bulldog bums 
almost any kind of fueL from hard coal to cheap acreen* 
ings, Ke^ a wood fire over eight. We twve feetory 
cenae^ODa iq both east ud wen «od ahip from tk* 
beareet point. 



Send/orFree Book W'i 

Learn howto have all the beat you want — whereyou want it — and ! 
save money! . RMnemlw the Bulldog! ia dtj^erent — arit! better f i 



Complete combustioa ol gases save 2S% of your fuel bill. Exctu' 
ewe Gable-Top HadLator receives alt the direct r^ys of the fire. 
Exclusive oblong fire-pot ia not only ideal for coal, but enables you I 
to k«p a wood n re over n ight. Remember — the EulMog Is sent for S 



Bnlldog Furnace Cn», 

LfltJi and Giilllemidi Ave^lMpL&lSS CUcafO 

Witbdot obltotitl* IIH, pltBiw Bend to* yonr fte* aUJog 
BDd ipeclsl on tb« Butldoa lAimue, 

Hkve you * buonwot? Ter O iVo □ 



^aisu . 



/tm emaU mo^hl^^iaynieats at an fl«iairiTig r] y 

10th aad CaBfatnta ATannot 
•y Dept, C-135 CEucaao, lit 



cel: Send for Free Book 

og Furnace Co 



2 £1r*«I Addrmm, 

I 



J 



Tovm 











POPULAR MECHAKICS ADVERTISING SECTION 




What Electric 

for 

D o you ever wonder whac these multi- 
tudes of whirring motors are doing for 
yo» — your job, your home^ your children? 

The answer is clean They are makicig 
new wealth and new comfort for every- 
body. 

For example^ since the cost of taw 

materials used by the General Electric 
Company has increased nearly 40 per cent. 
But the inceliigeitt use of 145 per cent 
more electric current has so helped to in- 
crease the production per worker rhai it 
has been possible to more than 
double the average wages. At the 
same time^ the average price of the 
Bnished products, excepting lamps, 
has been increased by less than 20 



Power is doing 
you 

per cent. Prices for the greatly improved 
Mazda lamps are 4S per cent less than 
in 1914. 

Because electricity is used in the making 
of General Electric products and appli- 
ances, the workman who makes them is 
better paid, and the products themselves 
are better^ more dependable, more eco- 
nomical in use. On thousands of these prod- 
ucts, from the little motor that runs 
your electric refrigerator to the big 
one chat powers your commuting 
train, the General Electric mono- 
gram represents the highest stand- 
ard of electrical correctness and 
dependability. 




JOIM tfl IN THfi CBNBIIAL ELECTHTC nnVH, BROADCAST EVfiftT JaTURCaT aT 




P.M„ E.a.T. AN A NATlON-WlDfi H.i.C, HETWORt 

,ECTRIC 



95-626D 



POPUUAPt MBCHANICS PN-ESS, PRErfTGO TN U. S- A- 







>1lectricii 



Amazi 

into I ELECTRICITY 



Don’t spend your life waiting for S5 raises in a dull, hopeless job^ 

Now . , . and forever . , . say good-bye to 25 and 35 dollars a vi^eek. Let 
me teach you how to prepare for positions that lead to $50, $60 and 
on up to $200 a week in Electricity — NOT by correspondence, but by 
an amazing way to teach you Electricity in 90 days! Getting into 
electricity is far easier than you imagine! 

£eam Without Books in90i>Ays 






Knr Jcbi 1 ske Tfcn 
TltriJ iiw a of 
of pcmiuoTig open to 
t7at.i('d mm. <iur ■crfi- 

plr^5■mpILt liiirpaii j-’flu 

lirti't.bnj^ om oloy meat Hcrvlw, 



atiii efleicttnu on 

cj/’ thf. iatfi itipgKsdiai Air<Bn{fi fiirffiTwsirt Ohj! 

aviAtlon dtpartmvnt 



1 ACK of flip«Ti«ncQ — cr 
BdvBziG«<l education bare »0 
oc «+ 1 don* t care if you doa*t 
Know 4 A tirznatorq ffoUl p.rt 
brake — I doa*t expect y™ to! It 
makoa na diffete-ncel Don't lot 
Lack of isnney ntop youi Moat of 
tb?' innzi at Coyno have no luotie 
mon«y than you have. That's why 
t have worked out iny aetonisa^ 
ing Differs. 

Free Employmetit 
Service 

1 wilt vlliow your railroad fart 
to ChioagOp and assist you to part 
time woirk while traiaingn. Tneitr 
in brief weeka, in the 
roaring shops of Coynes I train 
you AS you never dreamed you 
eoutd be trained « . . on one of the 
greatest outlaya of electrical ap- 

S arstua ever asseoibled * , . real 
ynamoa^ eoEine!i« power plants^ 
autos, switchboards, transmitting 

atationa everything from door- 

bells to farm power and lighting 
i , , lull-sized * * 4 in full operation 
every day! 

No Books^No 
Classes 

No dull books, no baffling 
charts ... all real actual work 
. , . building t^l batteries ... 
windlngresl armstores, oper- 
ating real motors, dynatinDS 
and generatorepwiiinghouaes, 
etc,, etc, That'e a glimpse oil 
how we help to make you 

H.C. LEWIS, PrMld«iit 



Get the Facts 



A iron. tort Exr*rt 

, uj] l!<j ^100 tt W(!tk 
hubatBtion Opcnitor 

up to ¥<’i5i Ji Wfrh 
Auto I-JlK?i:tTli;Si,ci to a tVock 
InwaiUor - ' - - L'ldimit^d 
Mui ntcoance Eln^’n^L^r 

up to fia a Wiwk 
S.--rvT<*ii R 4 utii>tn Ownrf 

Silo Jl Wet'k unJ up 

Itsii fio Estw rt 4iM a ftilH U [■ 



Coyne isyouronegteatchan co 
to get into electricity. Every 
obstadeu removed. TnisschooL 
is 28 years old — Coyrre training 
is tested — proven beyond all 
doubt endorsed by many large 
elcotncal conrema. You; can 
And out everything absolutely 
free* Simply mail the mupaiii 
and let me send you the btgp 
free Coyne book of 150 photo- 
graphs ... facta . . . jobs. . .. 
aHiaries . . . opportunitlvs. Tells 
you how many earn espipziaea 
while training and how we assist 
our gradual^ In the field. This 
does net obligate you. 3 o act 
at PQOB. Just mail coupon. 



a IDA jtei sleptrician, 
teaching you far niore 
than the averai^c ordi- 
nary electricinn ever 
Lmowa And fitting you 
to h lid big iobu after 
i^aduatlon. 

Jdb«, Ps^t 
Future 

Don^t worry about a 
job, Coyne training 
settles the job gueHiion 
for life. Our employ- 
mcEit depirtraent giTca 
you Lifetime Bcrvlce. 

Two weeks after grad- 
uatinn, Clyde f. Hart 
yot a position as elec- 
tricuLTi witb the Great 
Wciiitem Railroad a tov* 
er 3IQ0 a week. That's 
puthijag unusual. We 
can point to many Qj# 
Coyne men making up 
t-o ?M04 a mouth- iflfv a 
wv(<k laonlythobwnnlrig 
at yeuropportEinity. Vou, — 
can no Into radio, battery JPUPF 
ci.r iLutomotlvo elect rlcal ■ 
buHtMuss fur yoorffilf and ■ 

make up to tiJS.QOO aycar. R Anl| 



Mr. H. C. Lewis. Pre*. 

COTNH ELECTRICAL fiCHOOL, Dept. C9- 
500 S, PautlAS St., Cfifcapo, Itu 
D^ar Mr. Lewti : 

Without oblintiun wnd me your bE^free cataJew and all 
dcUila of I'Oar naElroad Fare to Chicago offer, rrce Etn’ 
plwn^nt service. Aviktioh. Radio&nd AutolMtlve Cvuwe 
without 



extra cost, and how 1 nlMi ^'e*rn while lunung. 



F'FWMir ELECTRIC ALSCHOOil 

& JC^ Bt f 00 Kppaiilltia St*, !l«irt COPTIC, CMcagol 



Name — 



Address - 



Cify-.--- 



. ... 






Banishes Old Stfle Can Openers 
to the Scrap Heap 



and Brings Agents 

TOMKN xmii'craally ihcf old-style c£in upeii-er. Yet in 

prrinticjilly every home can? arc betnjf optniMl vath it. eiten 
^veral ttrru'S a <lay* Imagine Jiow ihanlrfulty they ^vl- 
eome tijia new metl^od — thia way of doaiit; their most 

distarteful job. thp W’ondfTfiil 

little ^pcGtle ean opener yon just put 
the cau iji the r>i^€fii!JC, turn the handle, 
and id most JnstAiitly the j(dj le tionc. 

A '^MillLon. Dollar” Can 
Opening Macliine 

TftP PikmIo holds the enn- — opens it 
— flips Up the lid flo you tan grah it— 
and gii^w you back the c^n without 
a drop spiEiodf without any rough <v|gcg 
to Hjiiijg your fijiifera — mil in a enupto 
jsoronda E It'a «o gas-y ci'CTt a 10-year^ 
old child oaix do it in p^;rfoct safi'tyt 
No woruler wonrrn — ^and nseUf tfHj— 
piiuply ito wild over if! And no wotiider 
f^pecilo aftEtsiiipci often sL’IE to ft very 
iKNUftft in the block and make tjp to Sly 
UU hour cilhmr spare or full titULi. 

Generous Free Test 
Offer 

lYanklj’. I rcullto iJntt the facii* alout 
tliiif itn^nrsil'tiii'n out r>nLlhic<l hrieHy tc.'e 
may neont ntiucmt IncrcrJlhk! tn yi>U. ['ll 
(fTtiiit you that tho prnllt pfHfdibJliUa' hjp 
jsu tJ'eriienclcms iJiftt it"? tru[H^lbli: to 
nmne than u mejE hint of tbein ticry. Htj 



^Sfo ^12 an Hour! 



1%'c wiJTliCiU out a piim h>- wtiicU yrtiJ: eon visanUrw the luvciuliipi and ts£t 
lift hdl H'Uhutit rlKkliJK one gieuity of }aur i^wit money. 



Mail the Coupoo Today 

Ail I [W:k y{»u to <lo i? tu fill out mud 
mail the cnupr.in beiow. Y'oii do not ohK- 
gatft yi,mrw(.'Jf in any way ■ftljuloVtT. I'll 

rush >I>L| the dvtad-s, Qet my FlfEK 

TEST OFTEfi while the lorrilory you 
Moiflt Ls ftti] oped-™- r '|] iioht it rur you wtiiio 
yiTiii iitaltii TliC ECHt. ]'LI f^'nd you al] the 
atKiul $7.7 to $liju a week with 
RpftL'irlu. riE allot n<Jl you nbtiUt atiutheC 
fainl wlhuHT ICflUi III t1ift Cetltlal ItllB 

Muic i>rlfi!4i. yi>u two rirnhtsj on every call. 

Ah you risk ts a .‘ftamii — eiq giftb jmir 

pcurii and uie llie coupon Elitht now. 

CENTRAL STATES MFC. CO. 

Deiit, K-702 

4500 Mary Avc. ov'cr 20 years) St* Lt^uiSr Mo* 

Central Stales Co., j 

45fl0 Mjry Avc., Depf. K.Tni ■ 

fir. fxiLll-K. Mo. j 

Vcs. rush me tbo facta :ind detaiils of your FREE OFFER. And \ 
t*J] nw5 how 1 enn make J7e to Si W a w»eli* • 

* 

^ \ 

Addre:^ ; 

City* .a Stale.*. ....... ... 

( ) Cheek here If Intercfitod only in one for your own hDin& ] 




AGENTS! 

$263 
in a 
Week 



*'TIcrc Is tny rtftorij for 
first 3U (l.lj's W'ltli Spf-eiJo; 
June lU, fM) Sneedna 
JUhu 20, 84 Speedtid 

June aOi imj spwSoH 
July 8^ 2SS Speedos 
iSpnedo sells to Q dtit uf 

lO DruMjwctji.'" 

M- Ornofl. Va. ^ 

P.\RT time 
J- 1 ill 2 Hours i 

J. J. C’cKnrin. Ari*., 

Sayi>] '''Seuil MLChre iWtlet 
hraikis. L sold i)rst ll I 

ordofM in 2 houT-i." ; 

SPARE TIME ' 

HfftMoueySpare'rimo 
Ihirb. W, Va,, 

■■ Wan only smt a lew 
cvenliiiL'4 and fcoi. 
orclfiri.^* 




READ! 

One of my ptfa-perta 
ts>ld lue she could y.ct 
along with her old eaji 
opener . Two weeks luter 
her huisbuiid firdt'Ted a 
ran opener from nie siiy- 
itig hu$ wtf*' h:id Cut her 
jiand hadly,“^\V, ].. 
CifHJshalk, Pa. 



